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POPtTLAH HECHAinCS ADVEETISIffG SECTlOlf 
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OPPORTUNITY FOR 
YOUNG MECHANICS 



T he Navy offers an exceptional field for men skilled 
in the mechanical trades. The modem hattleshlp Is 
composed of the most Intricate machinery and me- 
chanical devices, calling for skilled men to operate them. 

In the Navy you have the strongest incentive to 
excel in your work ; you live amid healthful surround- 
ings, and you are assured of steady advancement as you 
become more efficient. The pay is excellent, and increases 
with length of service^ as well as with promotion in 
rating. As there are few necessary expenses, an enlisted 
man has unusual facilities to save. 

The Navy needs machinists, coppersmiths, black- 
smiths, hoUermakers, firemen, and men In the lower 
ratings of the engineer's department An ambitious young 
man entering the service now stands a good chance of 
advancing rapidly, and of learning a trade which wM 
Insure him steady employment at good pay for the rest 
of his life. Machinists' mates receive S44.00 to $77.00 a 
month, with opportunity to be appointed a warrant 
officer at SI, 500 to S2,400 a year. Ah recruits receive 
an outfit of uniform freej and their board, lodging and 
medical attention. 

Write for full Information. Illustrated booklet Jfee, 

I I n — ADDRESS - 

Biireau Navigation WA5 HINGTOn!d^ 
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POPULAR MECHANICS AUTEETISWC SfiClIOlT 




mHKumn 



TOOL CABINETS 



contain evciy kind lOf tiscfnt tool. They are complete accOTdiHEr to their 
price — jfi.50 to $125.00. Every loot is a Keen Kirtfer foolf the most per- 
ied of its kind, thoroughly tested and fully guaranteed by the Keen Kutter 
trade mark. Don't make the mistake of picking up an unknown tool liene 
ond there. Get a Keen K utter Tool Cabinet, the only complete line of high 
grade tools made under one name and trade mark. 

If not at your dealer's, write us^ 

SIMMONS HARDWARE COMPANY (Inc; 

St. Louis &ad New York, U. S. A. 



Price (so fld 



To do accurate work you need accurate tools* 
A rip saw won^t cut a fine mitred joint, a pocket 
knife won't do the work of a chisel. The best 
tools made are soon dulled and lose their accu- 
racy if allowed fo batter about carelessly* 



Na. K-ii-C 



A Tool for Everything 
and Every Tool in its Place 
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POPULAR MECHANICS 
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H.H. WINDSOR, Editor. 
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Special 



Salary 



50c 



K/^dBODK 



Nii bo-oks in euntain in ho small spaces ns niucli 

informatian about the trailes and professions of which they 
treat as do the I. C. S. Handbooks. The information they 
eoiJtaiii is so set forth as to be easily umicrstooilf even by 
meri of littlo education. As they hay-e l>€en written by the 
best authorities in the country they are constiltini: eipertF of 
the hiiiiiest rank for laborers, foremen, superintendents, 
man alters, and executives. As they are comiiiled from the 
Courses of the Interniationnl Corresipcmdcnce Schools, o£ 
Scranton, Pa,, everywhere famous as the most powerful force 
in tlae world for the promotion of ambitious men, their value 
to employes in subordinate positions will bo quickly real i?.ed. 
They arc an indifipcnaablc help to quicker work that Will 
conirnanid advancement. Every important 
item is indexed with all the initial letters 
under ivhich it is likely to be sousjht. 

They are printed on high'grade book paper 
in clear type, and durably and handsomely 
bound in clotb w'ith g'ilt titles. They con- 
tain on an averaee 3C4 pa^es and 175 
illuBtratious and arc regularly sold for 
$L2ii. 

Special Offer: To better introduce 
the value of T, C- S. Textbooks and 
I. C- S- Training we will sell these books 
for a limited time to those sending to ua 
thia coupon and 50 cents+ 



InternaCLanal Textbook Co. 

iin STa-p, acnAMTOH. pa. 
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Il1« bwli t'4'l.ji't .likb ] llTf [VUiltt'l X- 
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JUST READY! 

Moat Complete btuI 
Mc«t Pmctical Work 
Ever Putillahed , , , * 



Practical Hand Book for Millwrights 

CALVIN F. SWINGLE, M.EL — 




A riiJLabU ahd up-IO-dAld Cn thd Art bf buJldEtrig- triHl^ And fAfldtl4iS. 

tfAn^miAaLoD of power, localion aod erection, sJiAftLn^, clocIrLcaL motors and 
mdch]ricf>'^ Completf jn every bvAoch ef tills Jmpertanl ^rofe&slen, 

Ne man Is better qgallfLed for the millwirLEbtliig bualness than theen^lneHif, aa- 
peoiaSly Iho erecting en^tneoTn A of erecting' machinery ia ncoea- 

5ary in otgwlpiini; ctmin=, ebc,: he mgst kngw abovt eertiog up ■motors and 
ganeial'^r^ In iael, A millv/dgbt :e A gO^d ■>]} 'ri?gnd rnmn. Any rp^n w|th iS 
gned engJiHarlngf ttalntiig and a tnach^nlcol b±ot atAnda a hi^ d'f 

‘'maiUnc good" in tltia important aitd-protltAbLo Industry, 

This new book le one of Ihoee praolScal, homer-Btndy worka IhaL teioh. tliLbga 
from the beginning. It shows ihe Iteie anti of - e:7<eTyth:[i g periHlning to 

mtll-wTigJttlng in all Its hrnnchas. 411 pageSr 550 iUuot rations, la%e /V\ 

t2me oteth, decetallve cover, atAtaped Jn goidAiid inkfr, Ptipe. ooiy 
Suit [Kisl^iaJil to Any addmaA upon lecaLpt of price. Vcvr 'money baok [f you 
are nol satlaLlad. 

Onr IKW md;f far J±llvdir!r,£aBtbitilii|[ bub- 

drwti ef iWMtKaJ iMKi'ka hr faeaib ttudy. rent ire* Lc uv B#cUlrHi. 

FREDERICK J. DRAKE & CD.,Poblishers 





9 ,059 -Wo rd 

Business Book Free. 

I IS c 



1 = 411 ^ *. jTirMtii ±nd ut Enr mr f^nn IISEutnibMl 

TCi'pd f^LLilTLMA WblCb UiUn tLCiV prJCIllMI U-IIBlDDH l:;!- 

pRrlflDrai iiiTiBeiExi Intnj tij» LIth nM IV IiIRa liirmiL bm^rr^ 

buflnEI" TMrii 0107 inatl*?' ™ — Tuitm Cft Ih'h rit yiiur diit^rjr, 
biV llEilil-^Ap^ |ir¥iniH. TbLi i.TiM llIKikSi't IKilJ Wlttk 

*9— Hott bDvQunigc l btrttana 

~JdufT Ce- hcLE foods 

“Wv" 1v ntoocT T't rTV*n 

^ICnr m Ttuv u Toclc-boctcm 

■^]] 0 V O^BKI DK 4 CT 

'^IEeta' do dup D«fc lata 

>— J l^v no Inin Anil bindli laa 

— ]lDiy ^Di f^jnd ho«jl xpMiHrm 

^1 |ov in irdrcu 1 lM.x iKxinwi 

<-^hCoir bo- iln^H dHui rMihnr^ 
Bcn^jlcrlhli bn 1 »fA. Umld ^ nr^'kblfa l&RniiPf ytdt In i?Ti 1 liMi 
■UiAi ^tLnBfkcLhs nusu uE ■Uslinn ^ B Iwrvnlpr •cuWi DiJNllCTM 
vlll net dca^ Totncll' Lkli pclv^j^sc, KhM h' |n*.iT|uK Wib' ITK* fWl OE fc 
ppBiAl — 4 IHU]p p .J^InpLj u^, '"SiDa DO 7 uu-d,Df 9 <"- 0 ud H 

5Y?TEM, D«pt. Sl-12. 151 -ISA W>.Wk ATEOnH. CblEitHi 

127 KINUS mm PUZZLES 

Ieh^ AoA S6 retire b^dik 
lit £ua oE d.lJ r>:, 3 ]fid<n ZSc. 

WE5TERW PU EStLE WOAtS 
St Paul, MJbld. 



AttlCumobitc Builder^ ■Gdrag'esi, Jtepflif .Sh^}^l5^md 
(icnerAt JobbinK Sho[H find Lhia the Ideal LutJie 
for their work, tar hulirtH •TljiktrriTwbKiiliJ E3t£i m tb^hl 

IBE SERASIIAN LAIBE CO., ^iJ,c?i'iKT®rS: 



The Sebastian 

l&Ineh 5e&n.d4rd. Hifh Gmde 
ixjw Price ENGINE! 1.ATHE 



WHEN TOLI WANT ANYTHING AMU DOKT 
ANrtW WHERETO HND IT 
WmTE flUflEAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 




A 0^1 ^^1 TUij.L. ll- *1C TlifTEaH-:S'3£ 'n- “il, itllt □aiPkini TQU fmra diiluBiia- 

VV IT 111 IT II^PIT incntal prliiiJ|>Jcd iirt ±L«mnt].' cn ihieucfa die virLam briubH te 4 

I^Vrl Avyi T T A'vaaaAl & ^ omp«bfTid.* c^imolfitai B* W" 

inE.urt and DEMnilaii n£ a. dymm nr mntcir, and Dot chapter cn cniLlicinit L'h^IrcrtnMb-i^ 

tE^. ra.T-v a'nit nyrixfirYn, nnd nU nb^nq arnmn* iHiqi^nv^ x-nA 1 h',-m aa btrialB LhBhi_ KaLli iijbjtii.lxurelullsf 
■BTlii±ti iiiMl Hi diB pij&nL Ali±r A siiudBiiE Biuidlti A iub|6Ui lu L-i aunticnett cm qhal wtit rt rn Bmi] a irtannrr 
aa to trice dearly in. hai mind the pnizitB he iiwdi iDlntowrenardinicii.iiie. A [JICtjON AtfV' in li^i nl 
iHkiA t^ill ciLiOlc him M IcAm Llic inEtni.TiH' c'll xiiv eScCEriLAl WMfid, lem OT c'hraie qHedtn lhia boolfi.BitvelLaa 
Jiuailrtiit nliic'heniLTioaiYiiui'/ri uie. All heanlredublH tucMHirin the ptrny are Lti it. 



TAPLK wr HLlulct'rTA 



q 4 ' Idir'i In taxidrki 
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CLEVELAND ARMATURE WORKi, Cleveland, Ohfa 
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B& Independent for Life 

Learn ^^pi^Earn ^^5 

Trade C l ll;| |perDAY 



We Teach 

Electrical 
Work 

Plumbing 

Bricklaying 

Painting and Decorating and Mechanical Drawing 

afid enable anyone to become ei skilled ivorkmEm an ei short time. Our methods 
and equipment are far ahead of any other institution of its kind in America, We 
exclusively occupy large modern !Hl[iO,OflO building sho^\m above. You can easily 

Learn by Our Rapid, Practical Methods 

■mthin a &hort timu Ifiola instead id liiv^kH. Pi'sctical, individuril, itiatoicLifHi uh(3i,T Uttital 

workliig (jimdifEiJctii. Mnny af ^ur graduates arc new making SE te $fi per day— wlule atharaara in 
business fftr tlietiiaeIvtMJ nnd mikinp frym ^I^UO (« S7500 a jiMr. Mvst of (be jaroiessiona a.re over- 
c™v^£cd^ but in thcijc trades men are always En. demand. Gi^duat'e fiur SichtKfl and you fire 
indi.'jjeriidcn.t for l|b;. No woman, of machine can take your job away from you. Lurj^st bi^i tqaippcil 
in iitu IJ- Drawing and c-sti mating i?)cludt:i:l with rach trade assisted fo ppsifiom. 

FREE 

argi; illus- 
trated calRi- 
logu^. r^un- 
tainingfulL 
particulara 
about Qur 
low rates. 

Write me 
E»arso natty l(>i]:iy, 



PflfnfdnF and Dfatrating 



iicluail n/ /;'Ji(wrri’rt|ii 



RfhiJi't} 11 ^ 

numbing 



S^ooivf 



L. L COOKE, Direntor-in-CKLef 

Coyne NATIONAL TRADE SCHOOLS 

I'HlihWt Ib Ibcir Indrs ihoald wrils nir Eni[di)iirfit BuTHM- "Cone l4 ChiflE* — luiititntT Id IIe Wmid.'' 
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“There is more money 
to beiiaade in oil to>day 
than ever before in the 
history of the country.” 



The Califorpia ContoLidated Oil Cocti- 
pany present* a dignifiad plan yf 
investment in an enterprue of solid 
worthy hacked and managed by inter- 
eit* of nnquBa-tinaed integrity. 



Tbtptui of the CaLifr’^in ClU C*>- ij- niidr ptrait- 

ler c»ii ^ ^ 

Till filldl 6" Itfl ■gicu.-rrcd a U HTpii 1h( 



-F 

hlic only thiouRti tl 
intiruti. i™ Ijif lu- 



till iixM^KTiLuii i?l Livianrk'diw pixr ^ 

U.IIIUJ1I ucD uptin. whuni t1iir can .i^lr inu 



djiEBd t.HL Co. u:p«cl£ lo i£ixini|<lie1i. 

emeSIS W ml C JLnUilNU C0!(S«LIDATC|] OCL Oh. 
PrtEidmi, J^KAil-AI>!JlltALflf>BLEYlJ, E.LVAKS,U.S.]S:. 
Vi'jihlwfn. D.,t. 

Vi£E-Pr«.iflin1, r^'EP L' S- UeCREERY, > i" > wrl City. 
Trmiji^. TH Ei]lK]R.E P. G1 LMAN. Jfiw Viirl (.iliy. 
Sotreui-yr kObt liT LEE DU Ifl Jf , Kia York tUy aad S. F. 

90UbaFBIlEntin 

RE.AR.ADMLEA1. ROIILEY D. EVA U. irrerlre4L 
KflHEHT H. SdlL'UEERV. Viet- Py« life Bt pf llw JiTIIll. 
Vi:j(.;ricrv KuLiy tJtirpanuiin, Nxa Ybfh. 

THEiJDuRE P. G1LMA^\ K^Cinwallir State of 
Vork and PtiHiK^iiL {..±ii±rBl Elicinc Inmiprii™ 
yjirlulKi PrciidjOii FTowETWaEti arrfl IteiAine iwYorl.. 
HOtlTjOIlM W. H3TCHEM,. Aiarnir Ljuikir^im 

Eiute. La» Aimin'^ t>lit<jrrii 

I'rf T. I 



aD^d Damn yiirl'^. a niC hkdek ot |i£ln,DiXi yoiTlT^ J 
Dpinwn tfT i3;|nrt"f ifaiapdaptriT will ivjipwt -rifMT wiun. ‘i 
ivuL |irnvld±_fl.Tic[ liuniir tiF fViC>,Ciiii yexTiy, Tliii.|^[K 

HoUIiiEii Id tEi .Kirn 

ll, niu pnv.3i.T dncdlAU 
r itiiki Bite lyetliL CoogitecE 



HON. HEHED3TH P. SNVDER. PmlilHit Calsfanila 
.^aih’ien lUuilL Mianbir Lm Anij(t]ti Cteannr Hdiiw Inm- 
■nlctei.lbTEte timiE Haiirf Ldi AjieiIm, Anitltt [.a]. 
FRANK N. FISH, t;aihltr JUitraenjIra Triiit and bavin*!- 
ElanY. Skat PraiulKK.. Califr^ii- _ . » i. 

ROIdEtiT LEE DUNN, lUiiMlnB Dirartur Llitenln Meiua- 
liaL Epdn'wnrmt N*'* Y-vrk- 

(YArfflir yiiir Aamflrar.hmiT?J*if dWfciri ay m ftumfmf (SwiiHtf 
i's ^ ffot/ to imd twfJJ »wnd it/ t^ Ktusnirt 

hciMr. /f mt™ a t(/i ^ /or PDir or 

mrd}/ tAe inAA'i^pn a fret Jio ypur" «<’* Satoice. 

m Mur -TmteEAteenf' Abi twr f neuirtinf iir 

TBE UNUSDALOnn Tb INVESTORS 
Tb, CilifiiMili CMBfllldattd Oil Cn. Iioa lu=t Item oTKanmcil 
uiiatf tfisin-lctlawi D£Calif*in™-. liailneaniaiilli^rixcdaapLial- 
izati^ Df lSvtWt*^iK!i iImto, bF X jfiir valiii DdlMp^jn-T It 

liat- lirni tmliiiukt: 

ALiiltIrO XHA dchteJoiI j 



hat- livfn tnitnniuiA uudarabrnid ctnTtn 
p jKoven Califm 

pl[te linu, buUdi ndmiiin- fciijl endii*c la vny 



. inabl^x li (ii- 

ven ^FiTiTrnkL tjll propii^i*". oniiHrwi 
oilter DusiEun 



arjteroiTinr 'te 1h ^il.lxnteiHi'I'- 



.Iqixln lix-K xlccadv l^a -CDUHlin 
t)ute«ii( ifa± Lcadini' Cd-1 



.-led for th? prfiuhlilpo ol 

iipnna ic^Eii^iLdcnt nil t^iiiijujiics- 



UNCDUI BONi COWANV, 

MT lbr-bri4lE BaJdbif . Scyv Yark, N. T. 

Plcui knd mt ptmotfniihk: **»«. 

-ct-, iE Uc iZdIEkixia CiMiBSIM Ji^ flit ['.miriinr : XlteTOW 
WMlIr LillbrnU UlL NnlvOtPlf lOf ■*’ naxia.. .jllwut 
ms Id nr. 



*JttaT-AdntjirBl Eimfs^ 17. S'. JA [Hfttfetfij 

Pnsiderit, CatifiNnia CtHooliilated Si? Comfianff. 



TBE Bii rpnfBVtiifi Acqitufib 

Tin h[A-500T prDiiiTty-, fEidw-nj fiiJi}- Ci->pvi^ ■**.“** 

Diindrod ind ldLL]i‘ Auria EiLvip}JEd wiEn. tbicEV-MLl^ f^^UE* 

addluacoJ ytlla-are ni>w bednf)' -diUUd- In- iik jndcnKat oi Itki 
bwt oil T*Tv^ta uE ralErnmiai iJw pnsiJ^T '"ill tnpptjrt iia 1 y 

1fk0l]l_ C-filn^lcte -^uiainiciit- ViC bijlb^ IzUitt, llblUk, 

Llvinr qiUTien, ecc- IIk priKBi: nutput 1i ‘Vi-HOCi Infnt! 
ranntb-ly. ■■Kirti is ■nn" pmviinns a ae inonmi cF tttl-WipYHiFJy. 

'Whll LTiE addlljfitl bE L'HHnIt'-lnur *h-|Ih. a bgk'iLaliJc fiXt/nOi'iftlc 

of at Lort i7HijtfO tniy be laputcd. Tte Eyraperry u cji a 
dividend p^in* liaii]. 

TIte -fKNhCtF-EI. rropdiy, CcoJicca field. CvnmitspE'Pnr 

bijildi'Ed btkl iL^iy aoi^- li'-LiiittBal pvudiicioj Wclla. Olbt WolJ 
Duty beic* driUEd- acid ode rtody ter dnllLu*. Comgilate C 4 ui[>- 
imut p£ Doilir plant, tanlj, resarroiriv bviiv guirtfla. itc. 
Tbfws uilapn wills, Eigvriri* till Sp>r™ ttpin Ihl Jirmnt 7111 : 1 - 
dinyiteti iDd im jiHiruEn tiow produiteA, wlU v-md ot Iejoe 
bamli yEirl-^.a nit incnnK d-E $2in,DiXi foitIt., In j^a 

linwn tfT a=;|nrt", jbis'pnaptTiT will ivjiport'-iifHT widn. who<b 
JL nrnvldEXTict Iuj2i7Iix- til fViC>,Ciiii yexTiy, Tu- |^[tetcv lj 
001 a anid«nd 'pavinr basii- 
Thi VSLLOW 5 TONE PT^ 

RiVEr, !jiiiiME±iid EtlcKlELrink li-iJHa 
EWD Mmdnd and twEnt>i-fi.vE oofej, 

BquTpminiE of Iraitn' pra.Tit. 'link]-. rEaervoiriv Eiin* guariBn, 

*t«. Till punitrLj- -tTuiia- f^r atmuin. 

FAf -naS /atrmr nf two ii/tJittt comfkinUa at tftSm timt^ psn- 
■ernd'twfp afunsTn? ezT -tr -nrp tew rrwjtar enfidr adf, is or7 

SAOO.OOO psr annam. T/ilr njfraaijatrofltaf-^^tff i^ 

4HIWO! Jbt tBfir* WtMnrii'ftil'foil' (howrf On ?As cnuftr- 
imVcra' SiiufTterr >rf#3 of lAe CaU/antia C^asoHJatsd Oil O),, 
rtsenlitss tif future daeisi>fssnts. 

i:?iBanvinifiS' sraspritE 

id nl Ebltewdhir iha usiim.I_ Eirayslira - pE altetlinE 

fina 1" 

- - ...Q.T 1 L 1 E I 

tte. RoadchA Ilf iliU piitjlintlinn Bte iniitedto 
jEiln.iEi]' py Fiirdu-iinrthi] at-pczatuiE lindEt'wrinErA' liyndlEdEE 
pain, iha pcn^ite nf -whivlL will *i> ipHnanl the po-ymETiE at the 
nnqiErijEj. XhLi ^vii tflon teiUvidi=i I -pip -uE aava. 

0111111 ? hininlE 's'vlb th< pr? 3 iniEn at Oie -dphapo^- 
BiciTsa (lAi tacelirMi I'd fiiiinrinB a. tonMEvariTte coTTiwatLon 
Is -uiiuxiixL na bxIteYte IbU i-ippfirD'rul'F bcal] 

eHe badte aliractii-te 'te the Asmskiil publu:- 'WEAccautt Ehac 
the ini-eiilrna -vl ibe iiiihip. lariff antL amall. trill WEJcoone the 

nTjHictiicriLV ifljoin OB LhE Ihirtariiriien.' Uah! m i|i« p«*a7iia. 

ElDii od a coonpanr ta lEni- kind, a -Enmiioav "Bioh haa 'Baen 
aa?anlTtd [Tfryeii nl imimpEachabteinteerijiy, for the tiroiiectloii 
HlrqLIjrild^fLMnEd^dLJ. 

'The UadtTviitcn' STi>dica.1c pHu - (ti eIu. 
Cb-IUnniH pi| C^impj.Tiy \% 9 otm^ ikt iIiueii 

Kii3 <irdrD'aBheicMji*dhir]E«iLlij|iiiiri< ti'irrfred fllwrc-Sn Th+ 
ikljnEm±nc oE kwtk at Inn prlc^ rtciisu^rUb* IkniLifei]. Tbc 
demand Enr i-1m p.ii:ck. » vfr^- p^it. Ituikcraare LmEtcrtaat 
thAt lir^rA ^iMUd ui: l?cm am^diAlcIVi 

!lri !K"jLhD-n hd£u bejJ SinCi F>r tdII- 
r»db. Tbc Oil ^ink»^^D pobUih4.WHklr 
LUu^mbd U H '‘^Tb UlL llrrok, '' 

vhich li d«To4>dduiislr#ly fan Oif CfllhniJj 
CKL LDilmy, ninvwylDf^i nP Ih^ rmt^^fPPC 
nHii biT PvivPc oT I'lur 

Knri ym on m^^ihs' tul^ly- 

jS/ifi lO ihli HWGtMper irtC- OT CvHL 



4f^Ft)Qch 
icm Fm iJifa 

diamxail tiE It l^^" btin 4cd4^ to otuTiIzb diTi Under-' 

wTibm' KyndktD 
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OIL. THE fUNC OF FUELS 

lEFlichaO-lCdflM ihM^Hi»w-r-™inB- 
iirt«d4bc-o»i«-*|rV'*'ir1*i A' H 
Li ilnrlDC Lhb ■fIi«-' 53- 0l 
mBunlaloi mil ■ia?rTtl It ll tjpbrlhlnf 
hH£ Jbd pflVD' For L^nlln P^ibifa;C4ftrii 
]E h rinclL^ be uwd vlm-rer i^\ hU- 
tirt-n y|J!il \tftan. 

The Oil ln>1»-uvv «H 4ti££onbi rcpmcrrti, 

L Qvtilcrrii^iBb la^uun, i fcillirm dnUiri. 
CillhARiii il frortiClnff nil -ibtirirL^ ralo 
Tipw. A viltiilm 

JNKM. 

In dUvI^ISii lh4- P«r>M nl 
cb LDdcpcmJnL 4n41i|.>rinKi IrflCd M ihip 
CsJUdt^ IPflPck £aA.hfanBcl. Thbl4M4-n«4 

unlljlni i.uiuiMmcii ^OfTq^niH I)*l~ 

istf Ir -dtrirL thb SUAhinl OIL COE&fUVi 
ur ihspni^aJowd Ipjiu lJ 



UNCOLNSTOa&fiONDCO. 

MT Biakrldr. Bteaii Hanbl at., Saw lark 

Lucolh Hjqktus £ L)j(3( Co. 

MAHkK lllh n«vnh7lilMPPI fUr. 

dPBT J S 4 . 1 . PiB fri Bjh P B , 4*811 Pfa FB L b 
U l aiWw HbLIsuI hBkl^LBi . 

1-01 iBfv^Ma 4UlbrrBlk 
IrH SpBry hFdf— i^Bbilp., 

1l4 hiUan bBitaiAiir ffLaBj^f, t^ud& 
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NO CAPITAL NECESSARY 

It j-au arefimblHijiij to bctir.r j.-rmr conilltaon-1 r yan wmii i* csrnliilKb yobrn 
setf In n tplciViM J'HJi'itiii liuxlni::rii; refill Ttbi; nn rnivUat— yend ric yoiii Tl^nid and 
Dddicm mall J-DI4— pnMpettui exnlaFhllijrafir 

flu im>n4jj-'mil£ I rxfl, w(i |ii.at 111 lErrcTlTip wUll lirL-sciit nociifiHl liHi , We 

ii*iu jierttcEed s Lhdcignetjlj lUiLMlual, iulcHtHli; m&lbud nC e±«ctllaif ty IukLL thq 

Real Estate, Brokerage and 
Insurance Business 

Under vai jJan. -b c rcD4;h blR nmiu'jr.iuftH | |i ,f Lrarchre (d tbFy 

aHiblUouM and piw!Csctli;|W:rHT.n brit-ieli conmianlLj, ^I'huii j<nj #t(j tCflliiliiflilj 
quaLLdcd tn makg ^iii^cav^ (?f Lli« IiuhLuci^, n-e j^ppi^lnt jau 



Valuable Coinntercial Law Cuune Free 



^Ktal RepruantatiTe 



nUieiTen J'nu a clMTirt lit iiiunlKy ynriwffir w]ih 1ht t)Jd«E*iiiL ]irerit Eliv 
Olrfralire Heal enil Jlmteniirc C5niii|iitij- lu AtncnciL. oai ijstiMn you 

-non— If wJH— TnakEnR uaney Sn A feiv mscItH wIvltnuL cimdlcUnR |ii «iir 

par wlllj Fni.iriemlar pbtIc. Our CehupcratiTa will jnva j-tHi mora 

ilK.iSce. Kil*l.il*]i™iicr(i' :ei liatidln tian anyffl-ber caii*BnL SiL eIlc wnHil, Sei tbo 
Moneiyini SnvraCStrnU; uur plan, r be ioninir jrfl'Ii Pill ippl jour oamd fl-n j'Olir own 
real tisLalc iit|;;nR and. be ready 'far biuin^tSi^ 




To Cfidh oT dUr r<:' 3 !¥eiHjn.'laiL've± wo aLici rIt<i a thomuRli coutk Jn com- 
Dioreial law wlthnutctKC^ Thiis in^Eni'Cejori I-e Ill'll l^fKiiien-We eo any nnnn iviio 
'■flliLu Eu Jiulte kLi way In flta litlHliu-ju wufld. W* teaell ytni. me, CTiiri'- 
UiLni; jail DMd tn Kibonr I4 eiiaeeashiLly lucct kRal iiTubleidy I IsaL miy 
ajtiic In. nny bUEilney:; trAmumtldn. And -w^ faml^n yau free Lcul 
AdTle<» w iMimVer jcni req alrc It. 

Send for This Book Now 

0 ii 2 niir&l-F,w'Fw tTmpwbii will pKiiftialxnkt'lbimMt hoJ na) tiCud 

B^-fcnjiUML ItaE Ll nf wLyM LmpC'nii'nL'e tA -Ailtu uCiia^li>^Mi. nilMUiesa. iu^auu. 

Clrrt^ aCiUcLL^ba j.ti 4 ^hen ■fai» ah arAbilamlB \ti «iiEAb ihA h-^Hd buUMi* 

HlLaa JB ntalouq; Thl* H iU lafeMi/dLliATL b> lijd Lmllfl'dPMC, 0. iG 
UD Itliiwml, HiL-d 4hLm'q|T|i. to U^i- AttLliLliLniL It diialH wIlli lI^A ki^hE ^bli'rujn 

efLUMBM, uiL SKilnU^e pnl^r -nj 1G Ihu- uumplAEA- lAJHiCditl Af HhbI 

Eniu, Bn^rnii^ und ITIHIH^eA. tlLi-M iVf thv mnpL t^'illLilihA licUulita i?l 
r<n Iml whliPh bnTn HMiIC Bunj ml I linn,Bl BOJik linnijili L jfbAub p-riH- 

^rltf IG l ifUi B rvl A4P4;MNIL4|- P1 i^ESH, AmuipiLLb buhl bLI CTAb EJjii luiL 

MAIL THE COUPON TODAY 

J>Cn.'^ pncnit^iiB, Arrf Arui-blHf tlut li WAHli 4 aI iih- !r ■HnZu-Eh dnLn|[ ]in»pE]i. 
AmIh IO iqUul ^ir Lliqi \jia prOHKAiuB, ABd Biuid iitit It v^bE matr IVklJi'i lLm -ranUpr 
If T. I '°T t^^CTTCnr. BCi. tMOu. LIih bj bib ihC miln.lJiiHi pi’fOil, IntHatLinr^ 

•L J| ^ rorb-DB'IPbLcL Lj ^uaLd thA- itaLj- vnulnrjojq huih-p« 

Ji^tellii thiiniunnn, n| 1 ht put. iLKliilBii WDil jE. Ej-dj.>-. tt," nil urn bbLI jna will 
fMeLrt InB thn Irrr.alqiAlilfap lifHlk. 'VliLfti Ld LhcvHfiiLJj uE JiDiliLUmd Iuji'b Lm l>™hh1 
UB rav lIibA «)>«□■ Uh:I 4niir nl ^HE hlliSAniuiAiiLB Ln. LuiSavm. 

INTERNATIONAL REALTY CORPORATION 

SuecHiiar In THE CROSS COUPJ|K¥ ft K. W. CROSS ft CD. 



COUPON 
HE INTEENATIDlirJU HEUTT CQtnF. 
Sttcauit bim OKIES OUirUlY 

CbiEB^a 

-P|l«H KdJ 3^,, hr TW"^lp 

r«vr DM pr«4|»esl«K 

Bad Doliiii]. 

NbJBB j rmnmmrw^ 



4B3S R«ai>er Block CHICAGO 
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13 POtVLAH MECHANICS 


iDVttETISIWC SECTIOH 


1 Working Drawings 

of SANTOS-DUMONT’S 
Remarkalile Aeroplane 

■ffis “Demoiselle* 

PRICE POSTPAID ^2jOO 

Complete plans for the construction ' 
of the wonderful monoplane offenecl 
to the public now tor the first time. 

The. Smalleit Fiffer Ever BviU 
One iff the Most 

Tluc ii^hlfif Ib unnnflumheKd by patejiLrialKn, iltt fam- 
ous jviuar □d^erTinp' Id ploLt biu- ^ tnB dinpnul 

ill chS worm in thEinttreit d£ tbtari to ^}iicb lit hBB 
TQtEd hie lll^i These DlaTui wictep nidi i bed in 
Lntbe JuneBml Jjly Hid jLTltnlwrB pf Popular Hechaoiica 
Mauime, Itut triie mtcictirTns ul stf aiH t iHIin mueb 

T1l*J re secured by re p resent aid ¥« fcEPWki- 

|nr bfochanici fnim. SaotPS-DumCnil , SIU are 4 1)4 result at 
CDbiiJtIBItHDB with bix trvpncera and obaervatiUbB CVUdfi 
at his vrGrkihci»' 

Tlte set eomprisee seven (sr^ 6fwf priMt, 
jAsuitw trerti rfffflj'J iff rtnrirtadifttf, flf- 
amtpanied bt/ a dtsiriplion of A«ev to tmiid 


A Neu) Book fEit IS Needed 

POWER GAS and the 
GAS PRODUCER 

By J. C. MILLER, M. E 

An Authentic Text Book and a Com- 
plete ReferenceManualCoveringEvery 
Detail of Installation and Operation. 

‘“Written So You Can Understaji d It*' ! 

192 Pages Price^l.OO 

For the Steam Utcr. TbiJa book ‘wtU enable the 
Steoiin User to judge intcEliflcnLly aa Do the econ- 
oiiiy and 9dvi$;ibnlity of changing from Steam to 
Producer operation. 

Far the Steam EnginrerH TtwiU enable IhC Steam 
Er^neer to understand thoroughly rbe working 
of the newsyatem if the ohauge ia made, and to 
handle;) plant compc:tenMy nnd wlthcouEdeuiceL 

Profuicly [llaitratcd. Extrm Clalh. Buidhif, 


bent jnotindd Cr? ajiy Bd Jrt3S fay LbB iTuliliBitere 

POPULAR MECHANICS CO, 

S29 W*ali1nbloia S4r»l, 


Popular Mechanics Companj^ 
Z2S WoihingtcHi sifflst, Chicago 




A book for ttfJticfi iAere is a real need 


SOMETHING NEW 


Uthograptue Models 

OF SIX SUBJECTS 

IViFelaa Tele^aph — Mt?tor Car 
GdJ Engine — Dynamo 
Steam T urhins and Sham Engine 

50c each $2.50 postpaid 

rj'HESE models are t>f Brcat valiie as a 
1. mcaitsof graphU:aLly showine' all the in- 
TETTritatBd -parta ol the alxme triediauisms 

by ylrtll^ of thjdli' cons^tnicLian, which 1$ ^IrniliDr 
to that of ^ucaticidial mani'kjna of hum;iTi 

tKddy and ot^na, with which. ncEirly CTTiycine is 
famiJiar. Bcirinhih^ u'ilh the outermost nr sur- 
face iKirta of tJie engine, for axantf>1e^ 

are all differently cnlcrcd and numbered to cor- 
reapnnd to a printed key of 0Ame$ which cornea 
with meb model. By means of their liitijfe-like 
^tOtobmenL, they may then be lifted, thereby dia- 
clo&qtig to \'iew the layer of parts n«rt under- 
I neath, exactly as they would be in the CLgine 
' itscLfj and sO on until the innermeRt Kinscni-dicn 

I ia ahO^'n, We are lele a^tita. in fhti country. 


A Practical Course in 
Mechanical Drawing 

Fcrindivid'ital study » shop classes^ trade or 
high schools and those who would like to 
know something of the dralting profe$jioiii. 

By WILLIAM F, WJLLARD 

FarmtTtr liMlrw:)RTin MerluiifiRfll l>r.»™nnH 
ak. Aruavr liutktutr of T«baolDfT, Uitroi? 

134 Pages, J3I Dltistratii^QSr Cloth Cover 
Siie 5x7 inches, Price 50 cents 

CHAPTER HEADINGS 

1. IbtTDdnEikia. 2. Tkc DiifunikQ'f Equ^eet, 
SimiJti m PcDcil aod Ink. 4. Prioci^lci. dE 

clriluTainBiy Walking Dtbwbkl CodVcflliub] L-Md id 

Drahui^ 6. The(^ ike woHtnrw Drawing- 7, The 
Debiiled WmIuiu D[B.^-j)1K -Pnd Vnluic ivilb a. Seria 

cl Practkel Pk^lenu. b and 9. Pattefn WorkiliDp 
IQ. LtometHc. WwkilU^^tB'pri£]^ 1 I . Sub 
^rdCauneinrErenkigClutetolTcideomigh Sdhwu 




S.±bl p-DitiHia to pnr tigr Oai [lubliibtn 

PDFIMRHKHANICS{;0.,225W»liqael« Sh.Qiicaeii 


POPULAR MECHANICS CO, 

329 Waahinginn street, CBICAGD 







POPULAR KECEIANIC^ ADI^ItTlSmO &ECTIOH 
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/^HIRTY THOUSAND years 
ago primev'at niatij clad only in 
tke skin of beasts, atticJccd the 
huge trees and succeeded in fellini 
them after Jong continued labor wit 
axes of flint and other kinds of stone. 
Today we cannot conceive that such 
a task could be accomplished with an 
implement so fragile and so imperfect. 
Were a in an to attempt the feat today 



his mental condition would be a sub- 
ject for inquiry; yetj strange as it may 
appear, modern men are found here 
and there using almost as antiquated 
methods and material s+ Users of oil arc 
sdll in the Stone Age. Mr. Skinclothes 
would have been no more amazed at 



sight of a modern steel axe, with its mar^ 
veious cutting factlityj than are eomc 
of the modern oiUuscrson learning that 



Keystone Grease 



is auperacdlng oU wherever absolutely perfect lubricattoti, effectiveness and 
economy arc essential. Every practical engineer will testify that Keystone 
Grease has solved the vexed problem of lubrication and forced oil into the 
background, by irirtuo of its superior efficiency. 



KEYSTONE GREASE 



Jong ago superseded dU among those who arc wise. KEYSTONE GREASE, 
a pure mineral grease, never melcj nor hardens, never spatters, runs or drips, 
contains no mica, fats, resins or graphite, and is absolutely unaffected fay 
extremes of temperature, I’here is no waste in KEYSTONE GREASE 
and it saves Power, Repair, Cleaning and Insurance Bills, It saves Labor. 

One pound of KEYSTONE GREASE outdoes four giJtons of any oil 



KEYSTONE LUBRICATING COMPANY 



Department F 

Mifw O; glanJ Olbice uil WanliiDiuc - 
HJ'SfijyruiJtLii. Sinci, biubaEi. Ilua. 
NariLhfr'fiBtvrii AMiit uid 

CcDt)iirT fiuUdlnd. Denver, Coilci. 

UaIh SauUKm once tuLdW-arriuiuE - 

EH] Cbnrtrcfl New OrLeuiB, 1^. 




PHIUUJiaJ'HIA, PA, 

Mein Pujec Coui Ottl« ina VTireSi^Liai — 
Zfil $tml. 4«n Cil. 

ChlCBlQ OQlre— 

llld HtchlEBD Avenue, 

Hew Vark Cl-tyOSce— 

96 WAmn atrec.!. 



NO CONNECTION WITH THE OIL TRUST 
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POPULAB MEC^NIOS AI^VBBTtSmC SECTlDlt 




riimt oi4aii Tum r^mpi Tmi hnv 

• «* ■■>•■ y ^ ^ ^ - •/ 

'•’■-*aiw iMOir “ft* abti* ttiik i<)<ic)* <s3ir inrt maw 
JrrM nanj* -mm Srcrif ubijiM **W* ^JT:E■ 'Sfcuor 

'itvfe KD« wn Bin kufi kjrt Bn» ami aAp 




Tlie Greatest Work 

-vTtT inblliLk*d -on Arcbit«' 

4urv, Csrpenilvf, Cuvb-utmp, 

Bid t(j niff ud-tDftllLeJ bvucliu. 
it th* jin TtJvnv edllioa 

Cyclopedia of 

Architcctare, Carpentry 
and Bnilding 

Temnuiii'M'tiLiimtR; -i^i-ntttiincKpaffCE! ijOUCull-^fft 
pk1ch iUl*l] .ptiu, i^liiiEn imd of 



rlilch lUmiJ drimiiga, puu, aiia 
fiiiLlriinffiLdmjpl£[«a ind in cofiru oJ toaiuiifdiin, ^undiD 
hkL£ jPDrccciO Teilihtr ind pcintcd dq i[>:ciiL fazkmffcdmtpvr 
in laiffri -dcarp Tfadilils Ui*^ Til'1*» bn.ptirul]^ enffravtil 

inH pLimrtcd bi U >£Am ffi>ld_ 

N n WDEfc H> ciJfnprpliEraivc, "ci ■ii('h«ilativE, bu tM±P bi- 

Fort luen plac-fd ™ tlio dsurkut. Thii. fftpif ■»rwlt. u a ooitu 
pl^la Ev\nfv‘ aiE .If miLMtuP±, OUpitniPjl Acrd bralL^in^i EvCTT 
pn^lilfdi liktLy ID unFrnnt irou id yauj dallv wiiirk |( aplvrd. 
andihit »lubam pbcedbcfoR t^u m lUidiacIcirBUJintpitfat 
VDU canaot faU lo- nridtTland and prufit liy iii 
IE Tm faa'^f' a bvildinff cminct in hindt thia QFcEoattdia. 
will nnrKiv Ibc mii^L ££tillL7£rilnal ajpd mcdind fiE fiand. 

Lii^ ike k and mrduse oE initcTuli. 

FfirlbepraclLcafcarpintirand dpdnit,itEvaLiiEaia EJddu 
Studr iaiifrijcLi?r pi^iiE 1n ■Nii^lcd- 

ruxL£±iiiiliu ^E'' nmal Ll»«l t-cni±nu" beuwand y^in 
will at cmc lealire hriw kirmii ii the Kog^e cE thii ifiorlc— hiMi 
EhodotJEklritcimni Ebelniilifinff tradcE. 

Read Our Liberal Offer 

^i^cftrla Lci Um njpcndrtty dE 4hl| D'^H' 

win iTuki^ Aik L1b*nL afTpi : Erpnm iivp^fjE of Af- ijOiip^ t4:' 

will plH^ AafBAni^lB^balln wlurt-p ^tHIF IWmUff 
^iiTwt— jwti k 'ht twkf '4rp— il^r'ilwwghlti ci*k- 
wUh — e*«y |i>im‘J» -krpd pri''hlpr* W i K^PC- IfK. If yt^ irr 
Milfoil. dcBdl^’.M ilKf 4iii!ilrHtfi>n »t4 t4 cmih uiril y«u 
ha‘re H-piFoSi TTrt Kfffi'br lin p(fc< Ic $f4.ciL A± 

w. BudlKr -"t "-ill th; bCwfr K Our tM\ftoMC Lf yw nc 

niFl vllilvd. AVr uijr bU ciprrti ihicnd. 



ciprrti L 

PAKTtAL lUlST OF CONTENTS 



Cti|if1ll . d j f — Palldl^g— fc**lnTi*ng-— ^iJr HoIIeIIii^ — ' l|'hf>> 
Mu*pa— H uHdlep' Ewp<rlnq<-ndeK4 — Cr>mn>7!fr fen>l Ep«IBN 
n4li>n*— BvlIJSiia Lkw— BalkJlep J4iitrlkl — RO'>r Tbmu-i — 
M^a*OiidT‘ — Rdiir«Pi::tfdl CCfKf Are— C-OKmA Bfccliil-— S-1d;E:l 
C-vnkiruEtfion— Mm BuSI Jl*p— F-iPE-pfoeE C«iHrucLlen— CkiE- 
nL;afr> E-kTlIjiftiA-'KniiriinJT — Hindi vrsn — PfaMErlnjk — PmindflE 
EllKldcwTrln-iC andt L-iicklOTK — Hvali^p — VAhtHaUeEi — EdDim 
EldHrig:— Inborn bin r — ArchiriiMrlunBL DmvphAP — FrBahxad aod 
'PHiffHKTlva klnwLHff— Nllrdm •bJ Aj'^lbecbBT'L 



F«e ihinl llmr ‘wt w|T] IhEllMh 41 -I n>3mhlk'1«^l4tiin^ fvr ME- 
j-rar, tbo TECHNICAL ^'CiRLCk MAGAZINE. Tiib Li I 
|l.n mamhly, 9-jl dL Tn^klh Cnhay ScIrallEc tKti. irr±tca In 
pcfitulir kcm. Atn Ecaniu.'thc ^n1 ditcoilnu «b lador I^b In 
ikTFnilob, illifievcry, tmdusrn', «1 e. 

ARiERIC/^N SCFOflL 0F COHRESPflNDEllfCE 

CHICAGO. U. S.A. 



FREE EXAMINATION COUPOlS 

American Schml oi CocmpmidvRcvr 

VK CvcIw^LJ i^r Arrl£'MiiiiirF,iIarpcnlrp'>nd Uulldii.[ Inr 
gssf j.*' A| j|raLjq;i/i^n | jIia T#clr&izal Ti'i’‘d rli Icf L s'ur. I «L3 
AeiJ Jinrl FLOea mraiA. until I ijnpaAii 

tt Pi«l1|P |PDU 4fid Kild 1‘W'fci pjhj«rt bn jna nrdrr- Tllla anb b& 
pUd UQTJI IdltF pifdL rap. Ziinclii. kJ-'lCi 

AD-TliR ESS- PI 

(KCUrAT[0?f - 

RurE.nvick . •• . jiir i.iiiiiiiii 



“Percy Pierce’s 

FLYER’^ 




nio pnic winner 



CaoipletE Jetai] dcawin^ nnd -deiccipliK nultcj Eor thii 

+ . ^ ^ . JSeta. paatpoid 
*^Hovr to Build n SO-Fcnt 
B^pEnoE GLdiDg MidiiaB/' 
BpA.P, MORGAN 
Any nne can cmuEiuct a -ijljcfinii 
maiclunB that ViJL carry ■ maD- 
. . . S5 cts. postpaid 

Kow toBailidTlHnii.'’ Cn/hjBlFiK' 




Flail deiail drawing 

"Mnde] AerapEaBca: 



ikKiiriFiilitie WDcLmr khd dcifeii duwiaffi a>d btuk of iarii-Ktiou 
bif bvikHitf iKrn nKdsrtlgnnff nvcKjiiri. . , ^ ctf- pCiftiVid 

"AaMthna Pi^t-ETpSlEi.'' ‘Gsauiiii tiak dowiaffi et tbe F&l- 
bwiiw dVbnl«l um^iKi i F»Tm)™. V?!^. S«iii^ Diims^. 
wiiglvi. Cmtuh. CiHFy, Biokli AsKHiiiHI'e uid Jvpi wiEn a dcKii|>- 

+ £f ctM. t/atjMiSd 

M. U.bertT Stmt 
YOHJG 



_> nffh 
tkia df EBck 

SPDN i CBJUdEtLADI 



ANTI-NtCOTINE 



Cd+ eh#. |if4Hr« 
vii'|[hii)«[ i*i(- P44uaT 
Hirk Etc^.h 

40 c^™ 




PIPE 



THE FIFE 
THET LET YOU 
SMOKE AT HOME 
Looks ond odIots iDije tin«o 

Bchauin. AbaoTtnn E^ rK0liD4 
and le* #ei« on iMlmff iwyeC 
Y^Hi itevcT }ud sujcH an enicor- 
able imflk*- S«ll ptHidd amy- 
wheiC. Mobit b*cJt U 
UlkfBClBt?. 

Onter ^ or Mor« Xodn.T' 

H. MENGES, Tk- S-iclwn.’ FrieBd 

w»H, Taati er. M^ia, »□, 



FREEOILMAP 

SHOWINB GlLIFORmrS 
GREITEST HIQH BRIVJTV FIELD 



l^prt TIP jnar nn 
nfi-R-rRip PH’Chah i 

■^c 



■ i4 ±iniE Adilnw Jind vi]i ‘■111 mnr<l jnr^ frCC 

W™ntpiro lilrtrlrt, 



iArqi> KKDal bhi^ pthnwinn Etan KtiJpaiiiT Mnan^nln |P|Ptrf! 7 t, 
cnt'iri 'Vtl" i" <Jftl I f^irfll*'" CTTIlteK h lifll 

rirll^vLI Dcl4a xUca BJirlfrq?!] brincv rroEiLlI toSli! i trAihiJ 



Ebn Kti 



IpibiiT 
ivl i p. 



grifltifiL 



at chi V«ILtiEi«TCM I brJDOf-Ir'TBiKiM'jUthL v,'«ir]]lA.lN> 

1 ^. inn i-H HlEir>wlba all tba-il^l lf<>f iLiatiU n<<]'La IT caiiumtnd 

flkOi.>~ 1001 II«oaL. U» nulanBlii.p Bu.rc*a±licD,a#i 



.tdilj 



12 POST CARDS FREE 

H'h «I|I i^nri f ui. I£ iH Ibi |ui.'!Lltit jnil Bpid jrl etr ■i.'r IE ye* ttIIJ 6uE 
Arlv^IgmcrTPiyiu url md Ib^tTHirAh 4c Lo paypovlAifc ud rrmllliiE b titer ^1^0 
tOu irUilM- ■hc±i »« M ya■JMlltl1d^ Mti.,mimH.Jkfc.,A. 



No Better Christmeis 
Present for $ 1.50 

than a year's subscription to 

Popular Medianics Magazine 

contaiTiine nearly 4tlOCl illuatratiaina 

giTicjl ^3^ pages of rcsdicifr matter. 

Much of it Ifiterefta Evorjrlwdy. 

Mibit uf it [ntneili Anybody.. 

AIL cif it LcEtamti SomeliE^Ly^ 

thhtor thnciiijdt yuur ncwatleiakk ijr nddcitifl the 
pubiisheiB, POPU3.AH MECEJAHICS. CIEICACO 



rFeiTSf JJeilETOrt rontllilr JJWhtlltifff 






UECKAIflCS ADVERTISING SECTION 







The Greatest Technical 
Library in the World 

At jin coBtai aver oue lulllloii d4;]Ma.ts there hiiH heeit prc-' 

Valucues a( the [utefuatjonal Library aC Techn^to^. 
Ttii? Library Itie LticiirJed]:;e obLiJiied thraiij^lt yeiir^ rvE 

eiperietiee by tlie j;;reate!it buRineRit, mauulacturiu^, aud eaj^Lnaet''' 
[aj^ caa-cerctR Ea the i^orLd. Ttie matter hae beea wrLttea by the 
b^t leehnlc^tl expertR. abtaltLalile aiid illustrated by a tipecial, staBf 
of artissts atn:l draltsmea. Id theae hdokaare foftitd the hest JBtnaertl 
af ArEierii^au eti|^[tteerLci^^ ahop^ Held, tnlue, aad Lo.hooi'tcrry 
prautit^e, JL Is the aciLy practical tectinlcaJ library lu ealsteuce that 
aaa be teadily uuderstood and practically applied by LhcRe haylug 
Da liuawledjte ot Itif'her juatheuiatica. 

E 4 lwirt S, Crarup, vLce-prealdeut of the WLLLiarn Crarup Ji Sons 
Ship aad Euj^lue BaildiDgf Coutpauy^ of Philadelphia, states; 

"[ have ejuLTianed llie Jatcmatlonal Lltirary oi Te^liDQLaEy and have ha imi- 
111 It [ft <Hfl iift<.*tL^irtriiviH:. Bet tiMe«hr4|i.-e]iiHii:ii*rf ctiai i *v*r 

had tbe pleaiuTe rnt ptwifne Ir 1117 bc»uh eaiie. The Itiaroiiirhiiesit with 'wbicli F<?a 
fC laco llie wappBiK sub^u Ik mnTvcIflHJi-.'" 

The Library ccrtJtalusi (,>vcr 42 ,CXlO pn]y;e 5 Aud 20^0lX> illasitirations* 
8 ® Vylume!? durably and handsoraely bemud in threc-fourthi red 
rnertKxO, fdiampetl and nnrabered In Tlie ty]?e is large aad 

caay to read and ia printed an a 
bigb grade book papar. Each 
volume ia G by 9 incbca la Rise. 

The Library ia Bold in seta of 5 
or more Volumce. 

Thia storehaLiRe of tha tvorld'a 
best tecbalcal brains atsaits to 
help you advance, to broaden 
Aud better j-oaSelf. Send tu thii 
coupeu NOW. 



IFfTEftNAttOrUL TTVf3IKlH (MiPANV 

Bdi BTZ, Sefaalaa, Pi. 

PIl&m Birrt , wtthi;iijE fiirthcr obitgatloa 
to mo, fo.lL dtiWriptwa *isi| narticala™ 
nvnrdinii' tbe Intciuatidna] L-itr^ry et 
TBchnoliQiTV- 






Si. diuf 



, trifo 



Tin T 



n on 



f Ji!dee lTcittii6n PapalUt 




Read my advertiaement on last pai;e 



POPULAR MECHAmCS ADVERTISING SECTION 



The below reduced abse page will be 
U I luC read with great Interest; 

FimlDJFO^^ 

Big Etemand for Mechanical Draftsmen. Poslfiona Paying I 

$100 to 1150 Per Month } 



It ii perliipi iwt knowTi to jnmj ItefiJeR 
cif PaputDf Uuhonka, but «p«c:bJIt tu Lti« 
wide uJ. pjagT^tTe- 

aud totht ]aF£c huiqi^pt of Tirt^in^ 

thb^ r°-F^ OisTC la uu baiter flald □r 
CppOltunLtf t07 JldTjuccmcnt ItiiH lliMfi kU 
tn Lhn proaUcfl.! 10^ 7(']| tTainfd MrrhDiiira.L 
DrtlttTTPTi. 

Ititt rinl. Eli>t mun ::i ^Allied. 'Bihu IkAEi 

or ITiP^t tib(rA.ry al ItJO'liliu^l 

BchiMl b*^lk■^ ^at ft 0 HI a/' THjUhrr the C,nr that 

-Tbirif^ n.lori|[ vLtEi IiIjd uuder h.ia a.tin wban 
applyirig for h n niprlv cii[(iu^ik1 

"■'irouti/uf Dfji^urttn.'' (HI paper (coetlng SM to 
4V5 per *q. ft.) nor (ht '"mKjlil !*"■ DmlLs- 
mB.ik that tan ^t(}py'' a nice Itioliinf piclur? 
fronri antith^ piriiLttt with j^ltcD dinu'jbajDiia^ 
(be (leinand ia toT DroftcriifTi wiih 
prYLt-tiral DinEtini^ Btjuin tr-aLnLhg lIuE- tan 
'■Ito Tliinjp” Jto St *‘!Ii*idw]™j " aiij D(k it 
right “'liight.” 

r{.e l^pleytr .rare;; tor }i(]ut DijilmriD, 
npilher tor i^nr stt (sf nice ''iiotili# t]mi;n^ 
in y H 1 I r Uut.|{-i7i=e. 1 [e Yi'Biili yen to ''Del i i er 
the tor the irnircy lie pat's* 7o Driw 

1100 — Si tv per mnnth, tito avrr^ge IsiLbit 

piLit Ed Dr^/lini^li, yiiiL kiLdit be jblb^ to do 

1110110 llkpn "(Inly TVinko i Cupy"' vzimaun-a 
el^'i ilrawlnff. OrijinaLLty and pFidioal 
abLlJiy ii licmabded of y-au and thto TH[lliTtB 
prart^rn) tmininj. 

Till' ijuti'hs^t. nnil lK^L il'By to Lb LrJiCii:i! on 
prRtticril DinFting' [toom mijk aad to grt thB 
rK)niia(S prnctical e^porirnen is to irreire per- 
BaDfll anJ individual iDBtTutdon Ttihu * High 



Grade prautteal ma.b nL (Iib- 1ri.iln, niib. a 
TV|iiJiAtion Ds ilie TTio^t e^'ptrleored iridn jit 

tr^infng rnen to bevomo COMPETENT "nd 
SLTOESSFUL DEL4FTSMEN. 

An erdinaiy Draltninan, na( eieiL ll» beat 
Urafl ?:iLa:i C.JD LcjcJl Cio! Erjdc oiiJbhi ho liai 

jijuiiy J- 11 'j.rj i>F f-i£]irTi-c-njci 41 ; Bn In^tTurtiJr, 

And IkHE nbility ro kMipikrt bnoivledga tiiaL ia 
liriderftoej and ikst wHL ariuk foctrcr. A 
apti'let gjit lliat [I0 nni of IDlf do not hnvn. 

Mr. P. Dobt, CiilrJ DriftHonn of flip Fngi* 
nwra Kijurpmont tV (jhc.^ Clli«■ge^ luitll 
Eli yiMtjt e^]>e^iente in (raijiiiig aitd iiuidliiag 
inulB haa lor a [tiind nuny yo^in giiien pOTtoUD] 
irulividunl Instinclion hj" miiL nitll the toBBt 
deaervirg aiii^.eia.. Letauae liJs IiLFtnioLian 
arto-al prActieol DiaEting 
Room wQirb (bat EiSb pi'i^mLaL ^LlIlLBtIL 

and apprentkoe tEie tequa/ed priutJual «ipt:irD 



ITe treela aaoli aiuJc-jiL pErBcJiallj b.q[I ^Ivu 
llIlD End irlduBt pr.ii'LiFol working iuFtriietion 
Btnnirtirig iu tito ihilitv vt tbe Eludent to 
toaEler tbe worli end ti^ advanue. 13 La InBlnic* 
tion :i not giTm a; paCeJit mw)ioinc the 
fpraU (rfrtc^fltid Ilia jwTEOoal BF?iEtonee ia very 
yAlusLIe to alLvone. 

Mr. Ttobe Iiaf Imth dji □dvrrtikcr In tliia 
paper tor J_g™_iE_ioniiy jcmr; and witl Efild 
IiSe "'S(q(Ke(fiii| DraEtsmAnEhip'' ^r(wpfttltJ^ 
DtV. Alio IieL vl_ijjJ_Dpen_Draf[ani«ii punltLona 

BJid fall LntokniaL][>u [jBn. Anyono t^mei(ly 
ill it res tod shnplil wriif to him peTwnsllyH bia 
adyartiEeiTifliiJ pppwn on l*tt page vf Uiia 
ShwI: ■ " 

iyMJJU * 4 ? — 



J accept for luitructiofL only a lunit&d number of desirable 
and succeas-promisin^ stifdentSt and not^ like schools do^ 
anybody and everybody that can pay the price. 



riNEe JfeAfton MtthMim 
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Classified Advertisements 



In Ihh iwUh. It> Hnli kf wgfiIl piiFibh li 
■riiuwh Id InuiiB I4^ bilnp kiuriid uiibEr prue* cdittllcA 
bnd In tb* Ju«uv Iim, £*pv *<ul1 nbiH |hl« dAu ^ Ubf 
|h*n QMblil^ IlL 

^fccianics Cc,. Ciuca^. it". J., fdlO. 

Gtrilax/7: iVt wzctiyeJ’ttmr rat'd fuia^ ihai ix ji2d Moi 

fiir tid. Onrf rmcrbir jwttbt.A iwJanr-r.. It'fAtyn' 

aai ^ SHu/Oitd r£ii a^.rsuM ^*1 ( 41^ iiv>lnvf 

afford io mi.:; a* Of a!( tin painiiaiiovs iw b:f yfstyi hnass 

rtffhIVd ^fir< [•'I; iiJli jHfrfjJ. rrf art, 

DajfoA rnd TT^^CHMflf CiS^, fliiL $f£CJAi.Ty CQ-^ 

A ITTDMI] BIlEEl 



Sdjj;^r FuHnpir JlHlcl <i SVIiLi± IkHuiiDr, 
rtarfiU nqaJiiLHlr liuir lab-r ■cUK'LrIi: JLhIiLfiI, iiiradoni^^r, EPr'4 

Ijbb vrtm Hii|Ein*iil- 'h'lll nrJI r^in. bdUEli F»rli 

EUl. fhiagir JU. 

.A'DTDUDDILJl^s-- -AJL HjDOcIs^ liAf^nL ju-jF^ Fur Suea 4 iILiFb -til--) 
H^'rjr^hiik'ki, VunU, UbxtMIi.. i;>bClFnibblln. L;uJlllin. IFaF-fe^rdl 
ud bniFdFhl rtliHTL Ivn-HiufipEr liuiuhiuii. llvS.dD: Lbrn-DU- 
Huetf BMdfDfH. flbt-H' fimr-puieiifler UDutaidhi, l^jq.bbj 
rtiB ■BFUFi fan, Ixn.UD. AjL luadliMd; p- po* wit -^lA- 

cpiiiit ui4 JLb-U* el«lr1c linm 'ii'r.n r«r Ibr Intfu Jllut- 

iHCEd bUUlEld. TfA lldIdE Olf t Ch'dld bilEliFillfD, ELS 

W«t ]«lll !M,. Tli* <Ht. 



A17TUUUDILE. JNCIILULTEOy. JdUT ifE±ll' «U1K WTEElD]- 
ifaoii. ujiL til ad fluEk — pcdlLidm Idr hhiI ■uE-EDB'd limi- tIriiiE t-jT 

lnraklEt r. K. ^Hv V. H. 1-. A. Autmmhilp ;$riKiDi, ]is 

Wa: ITLbHL, Ktw I'dFfc dir, S'. Y. 



a UTUMOIII Llfis HAtldlPIUECt. UDliEfird. <r 
AUJ Mmlulird Omltt. ^'Odd'ly DthiiF, NaIJcIuI, CdliJIl^l.. tid. All! 
of (hrea ^IeEI *» 1 |iIii hiat-tJui^ liv vtIL iHI ^Ir tJub. Htarf^ >!■..■ 
ehlH « BkLLnrr iv«bh U]6 £. El.. L'lilcun. 



lAFti'B STUL'DL kT ui^ iunomDUIa. imm ■>: uld chi* wJnKr 
U ■« bV prjE±L ElCfellklllM' Alt ■I'Jr-Tl UiAkL Cu., [jUll4- 
Tlllr. iir- 

LVEUTB FTEAUEn, HPi'lUilElipr. CdIdplEID 4dlj[]>uil[, fl[U 
n^qlni' .tubn 4.huTiM 4S. S'‘J]}*r bPrl iHik- 

F04. iMl.i! — 1P-pu^4ir, I-4Llnildr PJ)Mu1Jl Iniiii. FrBik 

B«l|F™»«l._1ftipfctfM|A._5Hllft r 

FUltlfLi. iJtLIA[J!StJ{lJt. flA^ULBlA II.. Pn« ruilijLIbn- W. 

CFkil±y. IVliBE. L'littJ. IVAt. 

n'A\TED^-PnFF TBIBCrNF. ItL'LfABOFr., mUJ tuliildULcij AJlu 

Br.'ralE!:< ir. mil inj. ^afmg gnEw. -I- 

II? CmT&IlEfB £VEIIVTHL\a iridL LCH -audllM UM 

Pbtb 4U*i4r uniAiEiBitB IuiebulU; *a IJal itiE^ ftom pd b>dei 1 
tD blDlitid,. MTidrlEfiL mrF^ •w^ihrlu'. ^ mnnrr rtluruM- 
Tbliw paw qxtlJ]. CjiburtldE. ?LSI Lkfct Hq.. CbkUD. 

JF^3hL. — IMpiiE iDfklKniT] In m-tll^nb ninfidni pnjir. 

nb^^*l«d._ JiB QiJil Bnwl ll a. iHlIurlj. Hwh. 

}':Plt filT.£ 1 piuciiptt, EE td1L EltmElc <de in pcriddL dtihr, 
IhiL hildIwI, W, innipii.. Tiniii. Li||i)>. 

lbU?CT FAIL TO lUIAU IlH RDIT OE l>Iln]L4T. tlip VltllH dE 
Uh. AuCuuDobLIr. in :Jiy Lubml iimLiar oE tUjibi. _SME^ UFiantrlp. 
TbtfV It DO- -Arblnn In ISliOLi 4|ui.rEBrLj, liUL PdipjF 

dad. li mow bbEmclnc ttaan taj aUxr miFulK. 

aETuIIOEI] IJj lk.4.b{(LU Nbi— UilL dur lldl OciOEa pLiUiig Yuur 
pcilwT. uLI| jiiciirMF IiM. $U bPb[xjui. IcPm tLW.dP ^ Udl 

lid, EUbLibEiail, UlL 



^ TJIJ: TlrtW AMI Will w TFIi: AUTUiWiau; '-A as 
HK to^k 4i ppii';B».l JlirtinnnildLL llir >OEhEri. dim [lia tnlnlj. 
iDEUinl filou rEpinJIuf IbE pnuJIiu ciitJua tail lip pppluaLiipi tn 
blip iiiPLur nt. liiLBmLiiiw aiiA kuilTwLIv^ 1n kOlb IlH li^nDdr 
ml tliD CEKrl- llpiiiwl In -Tull d|n|!^i — SdP |]|uHtntl/ini. Plha FL.tlEl 
pidipdlA FipilLir EJCtllPnlCk Bddk IVaiJilnEliin iit-. 

4.TiltJyD. 



AITTD EJPFLIF 9 



AllTCI TIIIL^ — flLrlb^lJ likllii ETjHlr. br^l aiintHT CiTilL U3U 
uiJ Kflkl mwiirr fm ntrrj lirt. ah ntw IdlJt iiodt. Ai [liLb.t 
pripci ID icmdudc- ilian: EtiE. l]E.Ed; SOia, 

Il«.-Ib: AIlEH.. tu.lb; liLl.dl; Jdx.1. IlEl. tJS.ZSF 

Uid. tM.TI: mi. lEiTP: 3-Kll. 1EE.W: JS1I. IIB.PS: ElAlLP, 
ISE.IO: 3ll4?&. U1.H: dClEd. 4EI.». HlIL utibbi. wilkdlwl 
mataJIUd all llln bd bu UjCnlr ai niiranHaA. MimiET TClknidtl 
IE ILlPP nr" *H4 ai1l3diirtiir.y wikEn in|| kL [hm (bHFlUM! Tiri 
CM., l)qn. F. a., Eit CUEt SL . (Jlldl.fd, HE. LLn iktLiPla UbblH 

dka H whcbT- 



TIHJ: Jl.Sli TT'II}] 1U.E)(^ Al SEi, prn- |H|n mtiki — ".Id tS-b* f>ir 
DuiiIdo aljla. Aiij |1» : IKiJ, kJE.dn; tUbf. n.3b I 3dTb. iLS.M ; 
l"b". tiPr kllLdd: tubt. li.U: EEi-l'.i. ILE.EtFr mhL 

M.dD: UIA4, tLD.M; (iiU, lE.dP: EOkI, lut^. ti.bi; 

1 iE.«FMiiba. A'^al. tlT.nc; tvbt. A.*n: »i1. lU.td: lubr. 

n.T^: tbI.Sd: lubt. V.Td. Alt luw. u .Efdudlt or n- 

ralPEd. OMkMUUH TliW Cp., I31T llIrhlK-n A-n.. :;iilrawn, T|F. 

mit 9AIEF!— rut bolHE «I lltH. I.ai!l. ll-I.rtO: l.lbiiH. 
XlELPt; C^lEh. ttb.llD-; I.JEiI ."Inilt 1 u1h Un^ $E4.ap. 11- 
SaLL, Mtl Erbrtb A-nn. BtfdjptpDri, Cana. 



AHTCiMDBllJ^ m4 111* TTFlIr bbllnBH £w !*>! 

In juuHiit limLipn Lhrt" nira: rtfvlEitd. 'n'a kII ajni 

ncklr All iDLtEi or tlECk. AiuaEPuUJA Tied A Tqkanldw WdiEil 
K lJim ClLj, ICft. 

IV ii W|{LU AEiITJJJEi'ia, <ut Lmi, PUL iimL. alumlbiaii:, 
iiTEiiiti itmi. iKtJ doJ pcjic^ nr aiii- lizp, ur iipiaiit. 

IktUPbl 1|. Uir l!u., L^juaclJ lElijrfi, iDWd 

xi'ARK miLd for ukn and iT^'lJnLikiU, f-- IE. 14. 
Ann:. P fl. P,ui, [ih,IUt]pip(ie|i, |r>pj. 

iNbiM yurn Harait 'kkchee : r«u qan inbziic uir ininVi* 

In d bi«lu::ib itLIIl tlip Krn.i>ontW. I IjhJ bv MCDI fJ|Kri« ill 

ijwr Eh" ai.rld, l"rhO, IKHpnlJ. IS.bF. CbpuLuT frp*. 0,a]lUir 
AnlDmnllr SLTvpp«r L'*.. ('nim. 



JTOIl BALR LlghL niiiliLic tiiiT, ttwid with tlETP. 

Ituhlillik liitr n’liililidii liir lamdl.iiHii "r di'llTEn. TFbEtl Ibtff. tpi 
iiE Hilbil |Lia] EKiI. nuiEUri iTUkB&lllblll, ]1 JiDIU. LllbiAdaL- 
IDE piiniHx epbKkdlA diliPI HPd qLhPf parly, iiital "a iirw. 
WjILt IDUr lidlU. II. L'liviiilwrlijM, IlnrllETi Ni li 

'■lU-l-IFT-;" lirnilAtlE HATTHHIM. Bcil IVW ililulnuldl-^ 
■HFklV APd lilbnllir. Pticpd rtliiiiblulilv Inw. d^iiamnbMd. 
(l-hip Ua d. LrlaU dr nrlErt Eur ]u.i1LpmLi [a. ^Lnrllvnilt MJf. Uft . 
3^-l.f Wfiti jt,. miLMFP. 



Ainni TlltbS. ^L^V, FBKbiEE PdlCA EElE. |-L«.En lil.-l'l; 

EPXi^. ku.li: E21 e::^. IIAlUl ami JUal, Ill-.Pk; 

t±Alri| Jtin, iiiiwr iHq*. $:ii.9t. &rnil rpr «mc4Eif P»*t Hit, 
^EDd in ptT <tni dE Hit- imminL dE irmr ardpj tnl E iliEp. liPiw 
OAmjnatlDn. Y-'m. vpn,jcrpedl. Tht lurptiL TLic ItnaJEr Jil i^>« 
C'tUlial YM. JadmluUeiy 0. 

-IP AElTM tl. id- im Hdir. dEEam w adulmt. 

LLbi, I. L. l.updA >'*. E Foe Biep«l. ithJil£Epari. Crtian. 



ETFIAY A1.TU Bri]].EIl<l Itdllgllt, flbdil ailJ ElPCnErcil. J. I... 
T.iii-u^ 3 Fij b?l.. ]EriLlBE|jwrt- Cdnn. 



MlTdltCVCLEa 

K, -A- It. lY'N )$nrjE!? Ddnidnlnn ki. 1110.I ibui IE niLlF-<^ 
WlLl e.1 App htlL iIeLFP POKpr Ululdll^Pltv fCl-hl, ±44 UP.M. EHL 
at ^h-IbL CFjr jLaj-i ihir tun alEJ| a.han IL^ Markal. $ID.<frl, 
rait $H.bb .%rw U-H -114: enr CHi(dEtt. IM.-H. Ibpd l| )| 
Uaf utDi Ap±±£a1 blDTahrl^la. uIAHciiI DnlBr, tlbll- CflhwpppD Mii- 
1iirr",rln A"rn.~j-. ID rr,lilpn. At-, .V-Puhiir|li, N. V. 



}[IIiR'i[i!( VClFi; — tnarnnm nrl±1p AaifFlPdiL anil bicrtin makta 
— UdEiliEA HIjlUuIiA hdaiUliC ^Limli.r^, Psw #" AlP-bb Ail mar- 
andisNl. tmmFiUal" 4 MIi"tT. &rni| (nr IiiFK JIlUirrBMil baiEahl 
b>i]lnLii, plTTi- VdLk SldLOT CiE A -H^lJd EipLuiB^P, liS- IFWit L^ii 
jrilmi, .VpiY Tort flay. 

IliBT PIlT^■TKn•, ll,E.i;sri(ATi;n CATALIMUE rf ILKiL HbKDT. 
rrrd'i. -ill nrlLin raluEod itili winctr. Liiflp^ morA Ait fumf 
l±]t±tJdll Lb did npuLb. ^itLiiar blic4 canlt l‘ "-"IT JifTD'i iipai- 
LaLd bd rlriLt. Butal Eln., [.Aiikawlll", ]L j. 

« BBCWK n JJA>|I JlOTQHITrtLTa. ail Bi±b4i. hd- ^icU 

iOji idLd H IlI: ac-F Eilll vaJua EutruiLa". Udet LirdiP Y'Edb CD.,. 

rPJ Hi] AT".. Mw Ifkrt Ctll. 



RLit ^ILEir^NlPbl .FbEIPi] ipdkni anj nlmilrai Ebir nmCDrdirdlt" 
u Lull prkM. It. ilfltli, L-tl:i ^p ^tll AT F.- IJ rlpLir pdii, Limn. 

liEir LB -OP'IUtELtUL JdUt DiDIdrtycLn Ida wlh-liir. HnL.{dpiu 
lilPbal plabing aliil isaKaLiw wlJI [nnkn i"i|f F"4d|UBlt Hhd UP* 
nj. a -nuT hniT |ir|i:E, HljlnL (.P.i JiHULjTlLlt. HT. 

EIQR kELyi?mt AND OUTFEl Tniiiijilala-. IVir b)lc5r|r; REtra pan": 
XIV, b£. Ia. A, N-lv. T-bniEk. Dll- 

MdrmitCrCLFSS^AI] Wndlv J3P up. ■* Ba'iUra La pit out bifu 
EAliCafiup. 4:±IiitJiig tun "Idiiivi. Y'lJk" t'D^L" Cd., LhIi>UI<. Ky. 



WILL THAlIRi — l£S UdlEird.. tldlldl", pUdliusldllb, Eia- Imilur- 
±5 pIl a. PUdliLt, IhiblMldi, Idwi_ 

ELi D. r. ElLib MOTVU blrrtlt fdr SMp bu cUiidict 'nli£ala 
dnd LirtA A. E!. Hddrr. FiiiLliy NpIi. 

1-HHE ICAL-L^-Indlan. b Jl. [Plb; nrln «MDOU.Ttr"liiftii LaE- 

n±r. Tlltln. Ubin. 



CAbll Ibr niiT iMic nr UKd aialrHtTdtA IliIcL i.'*., Luulj-, 
iSllt. Kj. 

IMLttlAIJI lint tlUir.'[-L HALE— At LStlldnc* ind'idt^^ ^1^. 
-Ci-411 di HW. FIeie ktH -idkpa |c. (Iliiii. li. Txiki, Fr|.Dkliii, 

^liiiii. 



filKH’ NfiTitfi LJi:AIITEUr,r— niblllhdd IPilF Llliiia a 1-mk— 
Ik Eull El AdOd TElEllna Ear ■dDnllLA IL ll EUP ldf-41^ maiyilna 
hi Ehd "EddU d±rDI±d 1d JUEPbdBiFi, Kldiird alid ^rlkcal knowl- 
<ilnF. b^iilil Fd alt ruiriilyi Jen. Lil. rmln i -mru, f1 .bk A TMII^ 

]|. r. ^rnrilM('Tf1.-| Jf KMil.lJE C'llLliill, kb- lUUEptfalAl^! 
Bdi lap, &Jb A iLwilP. TtH .U. 

l-pip M. ^r, HluLwidliilr. Elliloa, IlfiynidD, DaiLiJ 

I'tiiitubdialierf. I'n. 

ff. IS- U. flail Fpiwil iFiiilHE- ILiM'kir |nU LnrtnirKDT. E. U. 
KaliiMi. Nnrl& J’-iti. t'l- 

l-TItEVT CECECEI Edr |2d.gp ' LAka HT Flar±d~Ud«iKLlP. Inlii 
ll^iiHir, ^r-uiirtA, liid. 

IiOM't BITI a aJiifld lEaidrtrrid jParL haEdi* nu w wir Erta 

mmlDE llx-lr-A nil lEiian nlmt m|i]illn, Lm-xmi. It ardill aarr 
DidntTi NldtdCCTTi# d^niltniaanE l.'Ou , .|larnmrmilipirt, K. V. 

I^aNTRCH — O hl UiddrrirrUa jdy BliikP. any dCDillEldn, aiiT pblm, 
Itanm T:I. «5 Wf'l Inin iSh. San V*A riFjr. 



WANTED— ILdtdienlpa oE Aliy milH. EMrdrs] W-ifitoa oaiiitiL 
Itli" daH^plJini nod Imrait pejiin Eor iDun. Ska-n- kfik. fd.i 
IffjtIp li'Ji. iiniFAlaBia' Hnn; 

UDNT Bi:v A BlC'Rn.i: ;inldF AlEkEbBcnt until ya-n mt 
uut PAUldfl- and pElHki Bliaw UE(. Co., Ekpi. E]7, -LalditmirT, 

Eaoi. 




tOPULAH MECHANICS ADTEHTISING SECTION 



Ut)Tnh{^t'LB CAbES a 2<D tuitcj£. Dtn rrrih «l«cA. 

A am- buffed alT; ilaili 4r AouUt ^liLiHL JClxthi oim- 

■^miuHLi^ t-t-^i'i lufff hi iimm eiierLCi.iaJ 

IT.M, UtUcr Cuba SL^ ; 3 BeI <ih nprruuEim IC.T^ Uitirb 

fT.M. Lutrt ^.£1: wrnii^eit |4.ti, I^IL^ 

tubs IIL»; ZRli'ri bUI f?mJELI«d JT.H. BkJhr Ib.St. 1 U^: U.3DL 
r*^riL ijF ^ ilfr iVjiL lit II 14 #jku3jL ijF Dn^vr I 

<imiil>4Kllcni M/intr ibiiiimd IT [ut liilirubiiTi Crii' fl- 
it^ 

■■CTL'iSiTUTiCTIOK, ira:^*nE3Jf]ST £. CAll>] at i[HieLtyel*i." 
rfv tnif-rETfl Fnrlb rdlUnii juri bD Uic i!a>isi^it 

nffc 4D ICi'iartTClcf' cm puUJibeiL Dcicll lUuor dr.iprinei. Tvi" 
Mptwl, Pic. I'Vvpald Jiir Hi; iLcnuil pr pi|Ttn U«l»tr |[lwi*i 
ar. I'duE. JILdd. 

NHKTvrer;VCj,Ei$, (;r. IndlRUh llonih Tlitm. II-itIpt JIr- 
Tl4»ni^ Fjctlikcni. WApnen. tKi. ernr ciie- puupcikhiI: kxiJ For 

InjiAlfl liiL jad Iiiii1urexr0« iii|;tilj r-irnliiLU^ nqiijri, bIC. 

• F. Jl 1A~|i|mnT<ir ( II.. ?]]!• lirwJn-JF- .^fn- Tnrfc i. |lT. 

AEliONAyTICS 

Uu'D-. luJL u » K. P tniAW. ipflcrij^lD. ttaiT! 
■wflilit 1 st llfl- fumuIrtB ifiiiKpiciiiTe ti.rlfii. El-cjiiiIiii-piI *r 
FUUiihUilidL, ii4. Lc^lk C'liL^c and IViirta Acre Slii^o- ^'nl|i- 

liviiBi- IJrtnilt. AfaupluliB Cu.r Lw-niLf, lElliu. 

un m-: lUA'S-TILAtliFlP ^ATALurrUli nF ABrvrJLiiti, pr™u6- 
Ifd Uid ILIUrlBj l4f bUUdlAf IQF int HtIMO' WOlilH. 
lJumuiit JiirliliVil- AtlijiiLliiK Eicn, riijuii, iIIh ukl eoifipkio 
IDBebdlin buLlr tn our FkIoIS'. BTiDCilliiE lu Timr :uvcl- 

fliniiluiiB. Hrohinn pkiirLDiml ro fl.MO. Fcr ciblii|>lon 
Bun l^nrlmc cIhIiE h^u lu hEPO’ipi Fur oriMFCifluo. Itulrft Co.. 

Ije-jlunili. Kr. 

BL'ILl* A.ti jr:ICU]''l-iiNF^ lipiiiL iii. AL.dP llij itu i«FlL luil] 
fi'U UueprLbti Hill 1^1 dlrbfljisi] Cnr hulhUni n ?-Ft. niiHitO 
U'rliliL blijIunA M 2'(t. nioilcl IMtcla mc4»p(iH. Hoili lly ^]0 
fl. Lt OPfl auw^r. 4Jr MiiPUrl^lh niit| dlrivLii^iji fur n ulCleT- 

AcnxDLULlD auppiT i-'ornpun}-, btUP apOTlb I'uk Ac 7.. lloum 

113. H hirJFl. 

” lai: AilEJl[LA,i; aVIatIU’JJ <^rT™uii*nrT ptupii 

iihi Fiiiub iidi.lt On bi-M ■tHbpliiica. l^iiplotmeuit. funililird 1a 
B.ilBbim. berb I'F LuccliOjO iiUllreiL Uliibrp IfcU OUiplOCI 
□F ill* Anudoja Ajcroaridlc Sac. AdiUnn liM W. SciUi An.. 
1-TilC^Bn- 

AlIRO aiFt'I'F.FKRj pIbIti biiiI turnni) iriuit; urb|di.iiO uiil iMl' 
looB AlHli; propbllBiB. nxypn), 1>opb jad dn«tiuD- Xtrliisr 
built to BP*i^irB[liiiii. PliOB. uro lupply bouit tb Acoidoi, 
Arrforl iliKk. Jprn*t urfm- 1*rEF iiitBlriBut 1*0- AiruiicudE 
fn... iiMS Mlvo Hr.. E<. Uitli. 

"lM>t AOlA'lMItn' KllQIllb." all Liiriain:] Alftllfp Bcoki Jcf 

puin^ AdHrlOlPli riTPii <ErlcU:Cj pint xliuEli1c;|. liwiiiL fur Voli 
1. ind jou mSU uubiblp irint Lht tihicn. 1^ iiLitld. 3bo. AL #11 
blHbltiqT], iliir FdiihOOM OUOLOEUb [Hf. UUIlt A Ld.. 



niaiti^iNa Pit.t^3;c:a of thti 'rnEMOISELLEb" at.nuM- 
Ounioiii'B reoiurkBblB Uuiiidili.iitu nlTtml b» tbo publk- lu [ho licin 
lima Tlic ift rumprliai unn Irino bluo prJnCi. rtbtnlDB ciwf 
J etBlI 4^ coiiiLruEcbio, oecouipBiitrii tjj ■ dicirrlBtluD oE uoif 
tolld. Tbi mardilDO ti «ch!riouDibn«d bp pcicDL rJiiii^ tiip rtavui 
1.TI0L1.T jilcelm idf; ihiObLlijm nL i-iw dlpp<uol dr tlic wpjJd. Tbr** 
rirnt «k pplilbFidl In in' pono bo Uic Jilm uml Julr imm^ip pt 
fifuJrr UeiilioiiLcj, Imi oeo. vf -roiiEPA. muuti ^xiirr In Lht mi 



Bnoilvop. i:7ir furh. 



(IVAIEAKO^HU' FLVlNtl AjOLilLLn IiiEIibiii PnJ lIUErlut BPIIU- 
plpn^i I* iItImB' tJ pi liuiplLlMi. Acre llooki, 010 . Su'd fAp 
IlPPr OilLlA^P 31 JiiK- ■■■■P |A-ljrrlL irmbiL HyiiiU lOO Ent Oii^ AL. 
eiijil±f*ciLoa EUbi*bim 3 ' ArmllTEr tlompniiTi Jbix SS- K'diurili 

Mmb . 

agu.AiErL;M rLVj;iiE. iho iBrnuipii;.*. Piniii |.L r* 

itiihIeI a, 31 111 .., cuoruiucd llpcr. lAoroLi 30 pi«IIt UmpBUT. Qihi. 
Si. bMl Nnrlofi, jEuu. 

3L1E:E an AEnOllmAML Smd ua IS.IJP mil irlU irtH Tml 
'piiiBpidnCB biiiL lull iHjvcUoiii lot buUdlaf 0 . l> 7 lmriiD Apr^linr. 
nkliDrJF Iron Ubiiiuhiut- , WIm . 

nLALfEllAT. WOttK].S(L'”oaATVI\aS Of llinUH IMPlIt'P or 
Ifonuplino. S3- cmlfl uiETlpfllii. A'bleOi^ IE, IV. E.rub. Boodo UH, 

an .■uxxuu El.. J^Eor Tprfc I'ltr. 

PAaH'^VS — liut > 1 ^ boj B. PiOdlL MriEpIllit E"E ClICbdImBt: 
into 11.U4 PHipolrb 11. LlDdblkd. 3U1 w. iJ3>l B-l., Kw 
T ilt 



IVA'^rED— ARUrji'i-ji S K MhtI^iIik, txir ot tKiad hiad. IE io 
31, P. Aililim T. a. JJIn dithudlTT, ]. m ijinurdd ftn. CjiIibjp. 
lEOUEL Ai;jL13l'|.A?r>L, liiiOElludLu EO cIpiirLPMntm. Ee'lE-Mro- 
lirUhL Filea oomdilcnibh dlii-rnrv- dri: iuruilil- Aori«ilAip UEf. 

t'p,. :na iTjia ki., Broobfpa. IT. T. 

I'OB aALt:- I'EIRAl'. J hPrHTPn-B- (.UOIh npni muLcr. L'«U.r 
PiPiP «IIE| bciiJkUcr xiiil lJ| PLIOebllHIiri. J. 1|V, llpiliuii. llan-H- 

bmp. I'l. 

l,KAiL> in 111 ' Tij cLY. acad IL.dP For ilp4cL ilflnc iukiiipp. 

OUAWlUCPd EiftT- Wm . Hnici i, Koim, (ItJj- 

FEilOlilLj U^.:i[ii.3.V£ Fl^OI-NEd, tuSlt [p order Eot JJoJol Ao- 
tifOuiEl. H.. lirOBOa, JjSi - Flpun iuj' Bl., l.iiiiraE°v 111. 

AFiari'. J't'rn.li^lElild TVFlFFiLY, A fHir; Hll eHirt 0 bipF 
IHiiiLhoiod Lcwa pr tlip Aorii uprid, iltorripbiimi. ri-ii «jrnii|Bup oF 

Llbort BpruiilBiiL-n. AbeO, HRpLeH' aillliltrilL. FL TAULI- 

jiriTfiiisi. . H. p. niiinpo 'TMEhrmiBiit'' nnndw. 
Brlttr thrn nnr. 13l.lt Cuil tl.UlO— ''Fx ll'' 2 rhlldJoi Sfl b. fr, 
BiLiitou J!7E. ti 3]. -p. -ilr wird. tISP., I'uill/ dUnE'-mieoil, 

^YxrT Tiiiil f^i. , tlLiTiiLiB'- 331. 

\ToEK 1 ^C 3 DE-^WINna A.'^O Llh.L-li:iLri'T[uX ii? hBiiliu-fJii' 
kxoiiE. Miiiipplrno ar Y.'rlplir'o BI-dEuii'. FIFIetn Conti aic>i. bulli 
for TV-PPlT-ilr n trililliiA FW Vf. LlfOjfHlO'. E tltlPloro. Jdd. 

FL uniiTld.k'SE lat. -t ArlpELon I'botPi. Hp. jUirtixrJ Liimrji-, |ui 
grpldpij. T urk. 

TiBiClCmii aATB .-PtiOOOI 510 UI work iBlIli ief tlpBllilp nnopbn* 
-nimiiii. i»«i Eir iBroplrTici.. plldECL hinim. jriimiuix, hf.r-, 

Biopm^ Pe jet. t3nii F r^uru^^ ^ 

airti]' I'iriTIlK grallTEItLY >!p. I. Fixr Lht [OFt qiitrlir r4 
1B10. j] noi' >u3a Aid filur Diiiidctlor uf fbpir jou a popt. 
^ iRo ftof. Sl.bh piuf. tdr. 



rlrnt «ro pnblbtodl In tn' pono bo lJid Jilm uml JuLr imm^rp pt 
FifuJir UeiilioiiLci, line oeo. of -roiiEBt. mupli ^xiipr In Lht mi ibt 
xiM tirmiipo i4 lilt rr^Eii-lliini. nf Enrp, mpt 1S.W. DOIEpSil. 
iV;pur4j MpoIiidLoi -Coi., WiibdiidijOA .It., thlr.np. IIL 

'~H-'H3l3f:3.tl:3 ijf 7IEK AEig'” Lbp crniuot 3Pd calf itji- 
OnPitllAlUiXD PD cbt ILteTOtUrO of Ul^ieilVlfH, iMIlltlllllk Iji|B 
Jiir iilxjix or nil iiiCcibEJut iiii^im bjLiir puriiinoi, fiiir brtik nt 
EDI puoo. IID hoir-iofK phMprrapbc rnd 13d d-iopLnti li ih cuilj' 
LOi'Y publllhod OiOILIflllril OFtiB tPOirji IjOL OF ■b.ll JiiEtCPPllPI 
buMhA AIw. luSit lorliiii. I'rlno tS-M aol. pn'iOflt .11 «nu 
cxin- l\'pulu Moolimiloi ll^.k Ucpi.. —5 TViiIiIOCIOA 
riillr.ro. 

■mu AJLIu: M AilUAlr'-— t^aipaliAj I f Pd If ,11 Of ■''JUP 
Hrrlor,'' LooiUt-n. FCf. TIIC OUK fpicpiolo biadbPOk □□. eIio 
AP blt!.!. id* mJdixiiJeuiri- mOpcUtp Jimiiuii IliiLii. ELlilo^ Df tlip 

oE orinti.ri ond tlialr oirmuci. anrirl nrlltloi ui Urn 

dfnjuf» of Hlfhi. OE rbi»1idu£ liicoee*: lo olitlior thp iioekcB 
Oh Llir Oiidilihlx'il. I.'.i: PIIVI. IPP Piiorixl tllsil mlponp. I'rlpo, 
11 pn ppBiDnId. I'cpiOnr AJpoIibuPh. IP-pI Utpr., WoiUlDmoa 
Bl, riblihif. III. 

BOCKt AHP PtBIHDICALt 

YiJlT ClA-\ Hx Firi.T UlAE^V bu* tu njiiiLmrC, npxlr PPir~ 

ilo i>'P oulpmi'bllt. mpioiTTrlo. mplor btdl. llTli>« mnrtilnr. Irr 
reoiiinc ilu foUpirJoa' bookt: "AupuuoIiUC' 'Troulileo uod Boif u 

llBiHilj Tfroui;'' '"AiiCiiiccbLln iJAfllil huJF-VuiifliLj''' '~AliCutOEAQ|| 
3[«pm nnl NroliiinkfiD i'' '"A 31 C pT Hit HnieftirltT'' "'llplor 
Ihixu. CouutiodDn ond Onttodan:" "FlrlnE 3[ioliliiti. CVokiiiiK- 

tliiii xml llJiMrBlJiiii ; '■■ '■‘Uiiltbm. Tfml^ Bpd l':i]IO hi1E|iKi;" ptHD- 

pUtd. br prurllrol iiithpriilm. rnd *111 flip jou. « oomplbip. pnir- 
rlciJ kiioulodri oE ilpi ULldKot. About 2M pom tub. profuidr 
lltinlnlLib. i:lPlh bLmlLii|iv (3.10 ulIi piultJEiLd. hiiliL uluilBitO 
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T tAnuit Gf IniEnivtlAn. nnun bt [GealiAtd. Jii «litr Ptbohito Id ibp 
ltueiiit. TiwTe -TiitiiLibEil fkiE. TiiL-i^on ivHii^fd- fvr pprllr^lui 
nddrtH M4t4rr rium4>«n Tndt BCbtol. asi FIdoat Aia, BL 

liGsli, iln 

aI'TOMOEIITJ^ SIF'HOBL. Tau iHtn iriUi Tinit |ubBi |^(t [kp 

tonKrbttndtnGt cd Hit bGC( InriiuGlAn. vtn4lDibto it On CdilGifa 
HcZiGaL vE ZEtiAElBA WeLta Tae pi.nlEu3i.n. F. B, EiZmTdi, Tdii.. 
Ek^. '-n,"' | 41 V ^|rl|l|Dli A>*-. CIlkrRDi. III. 



Tin, 



n.Tri 



so 



POP tLAJt UECHASICS ADTEOTISING ACTION 



tUtlVCH QPFQItTIUNITEEa 



tnt SrAAE TtHE utl^£kn] »D.W [□ tU,fO t. Vttl Anlns 
A^rn LUiiA. YLhj Lid ilo> JE. man ■ malt nnliT hiiminiv ri^hL 
rwa mr WD lH[n«j cltj, timn or runl dlitrUh Vi'c, ii maa'^- 
rbCL^rtn. b»B DoiTi KJQnE iJiiii. fai ibu u But mull '^^dcr 

1u UUi-UptlUCU ^LUi Lu Imp uur Eartiului IVt r^nr 

tto f|nr^ PM-Hni.'bla !V» niiTHAglrc. UIJ>]L4.I. TUU 

pu uE uui «f Lt# tnuiluciv Lxrf'j [wiaari. Eiiititanu* not huub- 

litv. Ilp cut Muck. iIlJ iLlPu tw dCllUJd. hUlpA^ UIBII III lnj|]l| 

turlunn. hit ■?* irli«, rnnhu it ivuriErr' 'H'* ttwp' rm hm. 

ma ivdoj fur Fm ^kni. FMiliLit prwf ud icruba aUicuiiuit, 
J. ^r. J. l^Ua utt. 4.-UiiJtaii^. Mfl IVw bittt. 

^Fftln, K. T. 

A^'i'JtuuF, A^rTmmu:^ e <4 ■. viuj jurt. tiEht buhu 
hrtii'iiiH buH- «t« HMbllctMiL jrcaiaUt, «r aai.ll whniHaJt 
hldllltda tD ucluiliw IDF UOSlUpruHlt idlJ allAtU In jUfcU/b «f 
Iltiv aulani ulLyT Viliif, *»v<n Ifl pLua UlbllHnd dPlIlC^ 

IMi ](]D. MHxreiiPvni. Koi) Ttcu-jr. 

7CH aAId> AWULlliM flVEAlf I^UniUr Hl 4 la bcU 

hi-IUlii>tf aiiit lob l( iJntiTtl- IakhM In lliq iNlItva vUli 

r bl mnuniUnir ttyirii]' du drav ftuoii br« tmrIcLuu jicutiMiiri 

Ftji. ■Fthi qJb-l. i.K. K, J,wi|nj[T. I jiaail. tnK-^.. 

£IU MiUNlir UCdlllLUU^ llPircEi. icqitibln- 

UtKlfEii i^Lmiji, jLxj-LIJiE LUy pLililU. Plua 'XtipuQ lIulEiirt ^pLUli;. 

urlkr, msItiplitJ tu 4 ib» 4.IL hkktiii nmmloiip n^lij. 
SD pt LTi priedual uiiKcleDn tj iFI^euur vS Utruiiri liSoit 
■xinrij&f iitlin rianii. IbHiui far I ■niin^ CianhiiLitlj Pliir 
tail, Huiunh^iu jruvqrai UncdifD it luma lor cmrlHdji Addmi 
C^liall^mi HIM 1 Elraiuia tic.. flL Jjiiili^^ ^[il 

JUtlii:!' lL>^Vi^'[ElJ in mir iHaiiuE and mnctlL muiiiim irlll 
flaliL larEtt JiriUiia (U UptfOIUr juUuc^ IIiVliIxiI Iu ^liy iilliir 

tulciw: tw n^tlptiLiia tddjrtn Liuii Utbulnt 4.'4t, Fdb Jiu- 

CfcuiUail jtVt., htLrtiti 

WIEEN UtlMJHEUa CAN make {1 an hmr ^Mi ibJi ui' apd 
iudlJiuiL_ ^uu n-lkJ xIhi^ u. hUid U.ilUp kdJiEl puilLlTli iHUf_ 
^dreaa fe l p. LIHg M tlhitl Cb.- lJu 8 n<ikaiHL W«p1l 

h*r;a fd,Q<>t tu tU^HD per r<iE. J nil! ptflidnlp Jian juu 
Id ^xfiJruBl t'ni pay iiiii ]ut ]iiiLruLlb6ttii allitf JillLdf nniiKj yuur 
Bml Tbt; iw unwEilnrh tnr parPiniEa'a iKiuia *t! diiiuup Liari 

M- ^Hlk, 4 lHinii_ eiUlU. 

UrCN 1 d^clnf IlM CtCI-iilU aula rvl lili mr iiL, niT i|LL|r papi- 
Hl iiucilud, uiAuum pruuiji Vt'a hku « EUi«t«i(liL xhUidJ by 
mill, ^'irjl# [ur bvdwiU H*u-Vuiuit Pyiwui, iNpL C. Wuiin- 

bull, T*. 

1 . WaMT T 4 HiTaRT lUwiiid anrrrji la limia In afaute 

tliai: iiuw* can aially make fj t« fl tlillir VFntc Lit Inc 
bIPhict and. aaUdllB- bl, V. hudniuinlr licliL. dtiP. Ibm1i-ii, 

I lii fiiu luuH nlili 1 unaJ mill utd^ biubum.; 

tcfin Ynlta t?cinl fnr ect* bnuaift. h"i*- hi-nnipdr 

aaiE. rxKhiian. w. r. 

IU.bir TO JdAKK UJO^L:T Uur bid JlAb nt ItlA l^Er'k 

■rilCLCI. A/TCLjIIIP. alp ImJI xL ^..L ±.Ytry uiia □ hii.iilt'. 

WLulculu .uxjcululut mil MDiple IDr^ ><.Tctiy JIuuiTj boniw- 

-rflla, Hau. 

¥TAHT A I'-itENl'H ItUV Hi r.KAV i.^rt oHl iljEin( loilnw: 
P 4 Clin' F I ladiiiniL Vf/Jia Eur eelt iHiuk, "uppbcriiniL^.''' I'lcri 

■bEJoc au- ihflw. Up 'JW JbwIMini UuHiIjih. E.'ni riu p. til. 

DON'I' 'WOHN l^on OTUEfiA-HOct. In' builDUi'fur piujiEir. 

Bahrr aiill vprklni la.|p»it ail ^19 Au »j ■* JT I II r-ii ^iS'jlIA' 

|i>iLa;, -CcGumbU -DaaiiiKrcflLi Cvm\iUiyf duLia UUj 

^UiUnp, Iiaa AMdlcEL Cil. 

14 T41 INCILlilA^E puilf iDCHUC. It «IIU. iiliiHl FbT 

tbfa TaJuaUa DtllKNnii uF didixt ni>l-iii xcuiiu uaIxj itid [u:n 
ntir quiu iJcuu Imu uiHi. duLlilM?U']ii fuii-mltcd ur itiiur rr- 
rundiTi- JJl^nptlTa rijciiLar vF dtlpb biitltxjliU fict. Ud. Uuncf 

Ihuh SpiEd. UuLILOHfC. 

JiCiMlY MAJUM: Ua 3L. utihr iiuutj; UlWUiaU (dn.UUcd. 

M 11 LM.L EicIWaFJT. Culunilma. Oliln, 

Hlhilll UANUrAITUlUy-a— U l« UUE. Ulimll capicik blE 

nfijJlH. FMpalii Aid. E.UlPExj Itm. dtjY. A>ulilvli| HaE- 

hrt. M, J. . 

CRAiZltEHJAA’K I'UI'CUJLFI. EcOfll-xUuiri . Jiixetlr lUailA lEbt- 
ImIi_ KvhkiiE'iV iJUkLledA- iPCii. 

'['■EK~t'ldATI.\L’r UUKlNEbn. KuP Siiiuiinkiiu fur idl|i, 
g. 1 kh^^ knlTtip fuchl.. ClU.p .iL'db. JtMrm itEcaL HlirHl. I^amaa 

‘^HALL^klJLtk|':h~ Fit'ltIh'BHf! — DlinjiiZLj IiliP JdUl, ICxIl lUCEiCU' 
fuDy UP uiicnitlr uiiaU iiimlncnt; pin -ruLtrul ftam prupiLii' 
■fia apiimiiiirat eiIlU aniila: Ijeeu ijaulUip cxkUr uojKlULiud. Far- 

UeuIiej fm. tUitT- llnnitlixn HI.*.. Ix-n^nar, I'x. 

YLPU^a ^[BXI TOU^{] IVOML'M I till lllUPlf YTlrll 

fkmnuEaa nn.1 axiiiTlul E 1.1 hI:ii 4 )Uii| iiiuhl:^ hjullbl'- Vi~liEl IdlluT. 

Bbiiia X ccil a { PEUpniy. T PE Mmn. Yi'ieti. 

|. - Citebi Iz^xiu'i new «ci>iee oil tlMr aiilf 4?paiL «f 

hiaBi Ja Hki MIlEa IiKVII of inipt tEili'lLj and idFLit vuiiiIliIWI 
dndnuniLlui iu iLu fur.ilphud L renut. LI’.e xpnii diuuld 
hrULa IliilHy fur niiT urua*iiLlkofaj a-liL'ii In eJiU irekt kii T\-.Xxl. 

GiiJF C m 31 ImmlimElua F unipinT. ]l rtpnrt. Ttr^r. 

YOU t'A^ EtTABT 3[xl] Otdur BuiklllS iP .fVJT pn-n linnit- 
Rll iih'Alx. 'hiiTiitliliip 1i3mlhL>ril. iuUkjLl. IlJIh JhiEF. tlT. 

F. ruplu. HOJE Ki. H:;5lMBgi. Mlub. 



B4JW to JUIMIB u paLCElE. .AIL '"UfU aptflCT" 
fcmE fie* DM jririmniip riiTi*irn|. iihka. 



toi jiircnEEUB- 



fONDUC^r A ''(1ANI>Y KETUEIEff." Ufnr WCb mill- Dmall 
dipLixl rauiiirviL ikitt^ fut pirifrulan. fitfincu ixhJ -Dul, 

ffcit OritaTljg in.. Jitcr. A- ETilrJipn. 

I FAY tl-tO- cittk f«c nimnl Td cprrtfEipndanbi by mp o"r 
pEdii- lA'tuk It iiHir liiiluU^ hn- pkiliUlD]'. 1Y_ F. U3fe, DtpE_ 3]. 

Tcfta Hawlc. IM. _ 

n*a A^n WANCiE liixEtehFI ciPETtniiT bu7«; DiBvJn n 
dhllu- r. BldriUll CAp Bbl Hfl. T™1»I^ S, 1. 



la^C EPHUmER A CuMl'iNV, ]dT Bu. Hryjidirir. A« 
AuijUj^ Oij.p dtija In ulL icceti uiid uH ixuila fVrtia. 



t3S wirtTiE r .v ppuiUde ipitr iJiuu nniy. i'trfluuLjji fttt 
ti'm. Jtrtca. at Kail fan i;;., TuEt t'liK- 



AN <MTLiHTUMTT la ibiibh iVM|p pn^L ncTvIliH 
•^bLi-hlj. We 1T1DL OIID BfcJit Ell -mrj 4*.l^?r3 Hkl ^llA tiEdC 
Ahiifth and rliu btiL x^kotixiiL Band »*b un Ll>t Amcrlrun maEkei. 
Wt five cxelullv.a xxia and eolj WtUl lInbLllMiU tnaU. Fpr 
DunLcuLxM. wrlEa iudai. N. b. Supply E,!u., t Jim. 

chi^Long pl#-99. 



PTR y iTiij Linn'. D4 bUEQjhl li±r:dji mine UiMd ip-riF ind 

il/ttrii Cvnptauluii:i] buirji:^ mil, i^id^t Ti^bid tar id a. a. 
dlKrluL iJiuiiid n llUnLce ].W]df I’fJT ricUn tWillT 

■a;-rralrd fvr-j LILI !■«, Jtii, tiiti. UicdueIi jQur luiik. 

fi ilif. -DniiHu^ 3IL 



now TIJ BUCLtHIJULl.V roSDirCT * Mill hnVr hulpeu. 
I'ldiu ilu. k uE Ieku] uni FacIj Etc :i^. podpiUi, 

PLark Ell., I Inr]. A. A'liHi g, laj. 



LYaRN S-lfHiJ.vti MArNiNB BE]>-A EHIb.\1— f unrolrtr i™™ 

¥1$ Pt. AddrEH> tlttkEliE lIxLlilEH kliinn. mil H. Uitllidn B1.| 
UulLlJIIUhi^ UeL 



.ITAliT' A ilOUb iPkIl yauj hlaan, mEntliF uid 

OJul. biuiiu main || Li^g mVIlLhlT. LblLiudElrb 
tUUUK fur iLxaui. ■liF'irniatlEn SUIEHII. JSr. UnrllLla, (Kiln. 



OL> TUE BTAUl^ HU ihi tutU and Uiakr ttuwY. 
upcnjnr. liiUiEt sui. F^irririicia i.iniier™uiT. lltteilUJ Iduk ISt 
Kx- A/i nibiir IIU p;a 31k. "bUEt iktuteu" Er*^ IWulir 

lirnmadu Ieunluic. l^JiiyFlidd, Un. 

nUll.n A nf rrmr uara and CKipu aaltrjtJ dnirh^ 

hr UFci Eicam cbt CDlbcttlun DualhLTd. iJmlLiara tIrJd: Uhlt 
idmpunlnJdb. V*vr ic^iriniibixH. m prSinbCt. atnid Eur '■'FulhEUTa'' 
biidui'- Amcrlcm UdLecUuD Senriua. iUt EllMy Iflri. JkdiuH. Ulrb. 



FBTAB LI PITIED bdxll nrArr ■irpii^vInD' tujilntfi. Ftia 
ur all xL X iMraflll. irUe.llT UHhJunud Lf x..yUIM. xX^JitrU. 
i^mferov onnrucfury. BuKtceifiJ plun xud ahnlvaUa prkcr 

Fre u^ i'lnnjlar Initlimu. 3B Hxzidiilpli g)p. LTilmap. 

uTcUP TLk tkU.UM- per icar In Lbt btuJ iAlalU iboliini. '^u raji- 
Ital K^OlEEd. ] pul iUx.Hl inu lipir pbl| ni-lka JIUU BIT rincrEiJ 

npicteuLiilHL [nr mt tic Fret Fiok. NErb«l Hurd, 1*^1. 

lleiT aixtllj cu.. Ml EkftJdhL iUdji.. E^xii.ul nij, lla 

BTAHT A Mail OltEkbn BLibI>'£!ia UE Jdur piaiL. Et 'piur 
bPA tuiy 1 UiDilU l^tOM III 1x41 TCari ttIlIi imalj cljiILiI |a 
pLark Jlk hipkltr 'JEm-cr HriklTU OinKrtunlllth In LLu Ifafl 
Order BuiiLEta" tiJiL FJCt. AdiLiUu Ifubdali. iNpL RlS, Np, 3l]j3 
KiRlith An.. Nfv Tuck. 



MAE-IE lUO 3I0\E!F; ptET dOP irkfi IP Inurciit f«UT iPinmB Cbr 
hpt lllflUF Biuhri-Likl, ^iJiFi^lnii yuxrafilt^ ut Inuiikf piAnrUiiL 
INiitI - a. C. K. 0'4k. IP Oa-tn lie., klarlFiiKl. Cmm. 

LIVE 3EEN: IE pDU an zuJaiid i«fi eliau l:J3 teekly. imd 

juur AddecH quhk. 11 juu Lif± a Iiui h and tniHr pf karkila luu. 
can- U|X. Ill Elll IkUct- Mi't lA»«ii Jrtid- liCtl Uaa iIxrL rfaliE 
tlkEfu full liEE. Tbu birt El tu TrmrHlf In PiivH|.i[al4 1ida gppur- 

IImILj anil luL liu nruFa llixL V4u kUil liELLCE |uuE CbbdUHkL 'TEia 

Tbmiui CuDiDanv.. PCf TliJrU SI., Ikutra. (riiEu- 



LEABN 7B1] TQLTH abUDt Halt UlMCT bulimf hpldn UniEnp 
'lulLIIEb. ' illipIUlullE LblULTIiaelUII IDtJ lUFFUl.iEJ fUk FULllIld 
Ittr. hntl Onln LlbriHT, MS V. V- Ftftli Ab^. Ft. Y. 



Ji£S WJIAT I MY niiikr '‘TijHitrELEUH.'' Aerkilirn. 



9TA1LT A ld1IEll(kl( FAE'TfilLY. t1> luicli and Imil juu; ESt 
bcLura xiufda IrtAn: tiU. duiip «7<li. iLukliiitr'a Mlrnir Sninul 
3. Frmimilila. Iml- 



AeCttTS WANTBD 



Jtb.UD A UAV BALAJLY Ld EunU mim^ Frr xiiy hiuii, liii'l jtl 

fet I ui.r ILlfU tblT IdlOila ITU m.faki.E 0|le mwli aud 

lUHU x|E|i unr pm. plan iiF ljLuie ueiPcej Err puiLilPt^ il^ lildrctt 
sndt dUulir niuJc-»-tKlrr mm'F pi|in xml LYCbruxii, *j3 iu 
unp-thlifl lun Liian ULliEtia .diUEt. M'u nn al'nix nnr man irlni 
irltl iTDEk Er^xc En B.iku iilk iiiuiKy. Our iiutd ilab hrlc^ urdcT' 
UJdL Jib ViafllllE umund. JfWl UfL ItW nnlHra. aiiur 1»lur -rlEliL 
un, nu Bxn nil axriti Ii:u4 tLla Bla.-->EluE'i veBt niir Lptnli niakv 
ili« hid mi ner cxerj diu- M-c ripiAi' in.' 4 Elikuk fnu iil-eiIe^ 4u 
P lart ynn rlylit dlLj BUka HUCf EblllE irnm ElIU Bnup. Til DWl 
ba czEKElxnrx ipr cniiirnl- KiuluUia tuprlEC^. Yi~± hiiJ Fret cuir 
iiFvr utilfLl. ud ILCfipder, (blllite pllE«l, nnniilnlt EniLmrCbjna AlUl 
dtUflo vf ni.ir iiaix idxA itikL Bauui mbic kUEicp fbr acTDli liHt 
unj «H ewr dneaniul mtviikbi. kn Elia hnlhm. M'rlta nUU. Tlia 
Oiiart IFxILuriJiE -EY'Uiiiaiir. lib BuEillIrr FU'lc. . ClilcxAn. ]jI. F. .r*. 

Ark: 1 .IXMI 1 . tnir iiixrlxi uNur, irhEuk rcjUH fcu ed eet all yiuir 

uun ±1«nn fur nuEliliiir 



UAFlB JLI>t.H] bKWeen nuw mi Chxlxlmxx Yixi ^-qn Ao lE 
caiUj' 'x|i|i iiiir Fimr NaueUid nuir liuiMap caLeJukuti etiu^nii 
S.OSt djneru. E (IIEkflBlB mtlrlm.. FimidjlliiE iiF tAie'jcdk. laldu- 
tlTl. JririSlT, lUlIbCt fUblll. lUamDllEll. imUbFI. Edllcnnln, Clirldl- 
PUa tarElB. and i.eus namlLlLi EIiuL HU xk lltflll. OUDdl Filpiibd 
■u linpulU nprE«L EmrlllPf nuiNlnd'- >^1111 pctwhia ee 
pttnra |Ma iimimUi. Illd priu eusLcit. Bpiltndld rummlwlnn. 
lAFpciE LiKEimenl. E«t kmiIx ij>1 IiuxUhi Exlcra. Wa ira elir 
ebiiE laljxiilu aEEtey «UBpji(T Ep AnicElya and 'xiDt mu lu hnn 
uur fTCt Mmpjn r.ilahiyna nf TJU frlUELUm. M'tlEa Ctil IL pUjEk'. 
A. lY. lluJniEd £ i>L. 13d Ouud SL , Jlirrldciirc. jE. I. 



AyOTIEEIl Bit; KJll.I.K*t In cunnrui Inn -xlEh irwixm flxtf- 
Flfj|laii| Iniiin. Thu PJuil^iii iKtt ^Jnd. Flhl IHT UfirL 

llrlD Dr mAkD Cf bPiDi for >|ml?ra-Hi.lM -UUiiiill^t* »■ 

cIbIiSb mrm pLUli£ ibl IDCMJ. flfilL idTCnto4 r>^t- VTidb#- 10 - 
dV tor lEvnuj Ui~ili]>iAbLldlL UihJOfC BCWdlltT' 'CO-,. IbrlO;- 

tWClilHBf. UUTiUk»i WlL 
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CD tiO A 1 ^'EEE. Al liDiH ar Irjnbni. IT inu ire 
liM^i (hull iA Mil Uiak, hIi riyiit. lUiUtH tiiJ uttic cn tilt 
AmtiTna Vi.-oninri XDIIa Cq.. tnr tht mvit aiinixiiiR *;r-riiALl£^ 
|Enit^iilELil 4 i I'lt tli^ ldti_ Tliii 4 i'inriilii Ih Ijit ^ulll-tfOtt EiU" 

Qilng cu«blUtimtBl Tii Ainnhs. wltlL tnintnc? eiLiU^t n ■ 

pram*. 'Ih(T mpl? lht rtn#<| n|.r|F-|n-mKiHiirp hi llji ■! p{fcttS 
itkLT (icTj- ri(>aiLH'tl 1 ka, .snTlj puijl iiii. I'uii^i piml up, 

iIlmIt tpil builiipu b iliinp iJmii:;lL pgiHLi}. Hic^ *lnn uu' 
j.iDlilblniiH nihii j|i th- IuIJiltIiik hfj^lli£±i, flktiiliJiJti^ ^hLtjUiLckE 

nquLTCil. u their Tiirn hik^ki Men ■rLlboiit hit I'rH'ni] fxi>r' 
rItiAtp t:i.n niikt lit! lA MQ A upil:. rlylit ftiim iIk flnn. ^liAf 
nr Lhe^r .i^lninirri. Kila pin BiIhIi pfi ^Ll* p lAvrh. ITlin Aiurrk'iill 
‘Vt'tHled 3 IUL 1 4 i(i< proiiliKH ILa tmn tWIi, Thin ]p tlir VTTtt ti 
■b* lire iirltti IIP pytuip pn- ihlp Lp plTet pm doitii iiTiUP' M- iania ' 
Ijrt nitp, 'full Its IIITII |Hl|iirlr\i iliiilu, . 4 l..iL|K| tplhirp pFiil 

CdI^m, It elm mprc' Jljbc. tKlicf q' jJIit, ercBlcr nUkt thini ■07 
piiiillnr prn^Km 9 ii pxlMLairiL Htpnt nt pll, Jt lUppUrR ILi xettiap 

frltTi luiidi^niit njitp dc ««, uiif uu::i parr 1 a chtai til liMmlatta. 
kHTiiliHij tnUi biidr Irin-Laiih^. IF iny lit ^iiu rtuihrj arv kAkliu 
rpr <naT 'P'PT'k. hlE PI14' and hidriMniitim. ira wlrtot aliam b'- '•rrliv 
ai'i eIiii Aiiieritaii tViiobch UbllH 4~V , LiiJtA- IdE, l^libetiGv HI-. Pa 
nnWi ttr Ituclr wanilerruL prurnsbllHii 



-□T:NKIIAb AUblTM— Itl prr prnt rrvflt. :JT pit c ("1 »*Tlna nr 
eiutii Lt dUll-iAttr. lU iJi tupr liiPklCif liinCUlnp. IIPIT. ttM-'luatlr riA 
raBnllLli.1111 Tlritla Ii^n-Jto» 7 i TWt fi«n n:rn> Iwlnp (frtCb 

uF liliiiilny ewLM', uf knpib -pr ilildHU. iwJtc iia- itnini u Tv- 

li.irjr ciUMi KRYU luLiiiln.'>di iiF iMIuti jrCRrb Tur rj.nAccR, jlUtb^ll, 

fdciarm. atcfia: all p h wn, l^nibiiatra.lln ^>111109 trowdi. 
4 Imp hia tahl HrpL Liilfilf liiteULt^ PliPIlHr ttllt IM UHlCl]', 
aid Lettlldrsi myir, icp.ilr .1 nii-nE'"ta- i 4 ille Inr Ji.r,n, pnita Itj.hii, 
TTa riilM'iriiP PiiLilt rm. lllilfMA HptPltLa? PubtilMv '*[t;pi. A.*' 14 

MTrl'lEan Aar , ■niliTtiin, 



^Ed.fO rh:il liOMIE palii FdTIndT md]L cliCTki. dualAoii md 9n- 
tfmal rntfiiiif riiipiori*- -''tu ■'ItTnir.i." siunt hiiiicn. jLifuil til' 
TRA«IUAPt t-b hljll 14jprl«l UPd lllfli e4/milBI4n[ poaltLdllt. TIlPU'' 
rift, ijfi qI MLilmbiiLiMiixlH i^H^liiH. I IrniEDiin. mIueHJuu piJiSlrliETiL 
UUpaJ 'UiiliJHiw unnAHHU7, PcahLiy Ami cdlT mulHi'ii. numl 
nr mfi chance cJT 'liiimpdlate p-MlKniiLjiiinLl. lilzaliibhi.Lliiiip Aniiiiiiiii;:rbl. 

CT-tmrIicie -Tt- unir IbllL I ntdilni Tm bp Tlrai I7i aErltrniiti- 
T^'rlL* IliilliPdlPtt^ f4T tehClIUl* PliCWjne pltctp pr EhP craniliii'i ■ 
llniip. rmntllp fnaHinln. lapta. la tii, aunt^ji-rr, h.~- V, 

Af!l^\''n^~ fyi Trttlle: «p mtnufpdiu* eIip hi»i. nrKlli:' cpac 

nindi I R iri III 1 1 II fdlLj HiiSar | Tlld In apU P*4iT rF^L*! JinsdiL^ 1^ Ikliip iill~ 

iL«etiBai7: cur copyrlElitcdl "Truu Bclintc" biicclnm. rlA tlin 

Hiirh; jyiii-rjl jen, Ln Pin luitu I'lhL-j- fJPU u-L^kly; tCliiL ]tp fPF A 

abc atmulv rnniiinina; ]]; nmllf-4; hirlllniltra' Tmt hui dlnicL 
truB EhP fpLanrr pt uIidIpiiJa IbhE? MipJlp Cd.. 1P2 L'lilpn . 

^=lllllnT|[|p^ UfiM> 

U-JiA'V-ri,ATLi &LLVKII I'l^AThlK Dnd wsIlBtar; cUrcr-LUH^ 
-pAppcf, liTui PDd nlckp] — ihtPTi LunlalUiiE - puea ampeda Tcc 

jiljtliy iiuLpmPbllu juijH. Ajpiili uriiLaL j*i- l£. JiiylK-iF I'-a^ , 4PT 

fiicii ui iHt.p I'liututipiiLi- rc 

T:F.T ItEUIiY t:on' tPr Uly C^htbumpH anJ JrLJ liUlilUil. 
-i^alet bii 4 irrhaib 'R |t «1 m tliv ccJl'inry til |iit T>Br rnviiiii' -in 
PFi-liutpa bp bPiJiLitf — CQtPhlaci A£imcr. Jhpnipco;. mdUPEt al 1--P 
ticfl mil l■Llp^ Llinii ■n±|H.'iPil%H mix'' lip.iife iliiin'crRi hcfAi tul iB 

cttlcBi miBlJ tbirni aBd litt qaecltl Bbnidimb it uMne uit Unlit' 
[C-lPLletibbC Jn CuUlitty hPlui:^ VtJUibuL tmLliCbeillP. TM.Uu IPhl 
AirF'dr liLi]i1 — at IlcuL ^•d, iii.it tPII, .^impbc nuitlt -rbiriililHil' 
Apply qikltl Tpf tHii4 Ifercce til djkd tcrrliPiT la dllcil. £. U. 
t^iiliinDiui, ^Ijt. , J I D Miiiiciin Ml_, 4~lih;ipii, 111. 

A4iEXFli -l^rL'u JnliiplP Li n-wAjiiu n|;ciili. .‘riill liiv IkiL 
Vkiiiub 4.'lFdB(r pp ItiF DiarlFL pt p ecJcd » aldlcuMutlp Ipw Lhai 
AUIPIIP PLTi attiinl IJirlii. Ktlii on jldhE, 1i'iii| lie Llin iiiiii l-p act 
atiF IlKHjBuidt «r dplhra In pcnllta, A pceaiL will Mine Tpu Tull 
puEtlPUtMta. Fie* tuU kkz^l *4)nAjiie Hitiplp lEjiibun 4TKa C 
4’jiirdnnatL THilh 



LIVlj lV.l_\TElj — IJmllcn |o lifuiilH lhi r n iiuw PRlpJiy 

i^niBB EnebiBte. ETur "Dth? J'KhBH"' It t wluntF. ^Uiit at* 
ajjUlif 4 J hlglL 3 l [>PF dtl. Itle Mihh pn. bjlad e>ow ItIiIl 
LCJ miiJ K<i|; la riiilvt |!I 1 1 . Cih|est T-w n.|.*ih^iiip i.iT ^iii- 

Pilfte IliiF Inkilwllnf Jimu Bpctlalt laiala IMap 1 'p.. BD I'liMa 
l^t Cl, ChMPtd. 



ACiJC^TlB -enni trpm U [« TC a da.p Mllliie VIkpf itipia ap'I 

llfi-pa. £Jhu 44 £ldl_ yppdi aiBI iL idyiiL tUT bur c.iijl iirPllL, rJ- 
riiulvia Tiirrltnij. IVn tnr}] |mn' tn |Hi.|iB Bth"; Ptr ' 'fill It 71111 
tfArn, nia VMIof JlPiuJijLiajh g tit.. lb M., th'iiitiai, O. 

Al-AlafaT^' K»ni 4 rne .'(mitiB l+nnit iFll fa«t ab iau otp itimMi- 
BtrAiB iTiciii. L^ttJtil la CFtir JiPiiit. Ik-ntfiitt eu fri-TP licrpHiiu 
|pinJ PUJ aim! hLph Jlylib miicH lidJllMiiI lliiiii rl 1 y nnr, AiriilaiiB 4 -r 

cTcrtrMItp. Uur liiiiiLtnm iiuti era Ht cclicr Itmpj, Ypp irt- b»Lri[ 

dullA.KI PPIff iPIIiaiIh bAALfiLi-. Wn|n Effing nfVr. ^ruilli' 

t-iKii liitth .Ti.iT., llilraEn: J'nrUtnd- Utb^; HVtL-'rbiur, -Ccciii.; 
M'lnolpce. lilurirrtfiL. Cuii. 

AdRS^il — niLhtr tea, Jail ppr iami(. t:nill(. imdri nillliiir biat lo t- 

(nziAihz hniiatlY 111 Drc«Fint 'bbnitt: iin IcItlnEi piibtln ditmti d Ihcm. 

Head acdinpi uxlijr Tpc ptrilitjlPCL Cliipajc lilpctbilLb Cip., diit' 
Baj'ib>_ Ibi. 



TlfaV nliib rkl nePulA. Aril dl PApkAEPI pf lltHIeiitibi filr Uh aL 

IDe racli tnd rcctlra t bcisliriiL jnrcetuiF Erne, vriire- (i.Hlty. 
ThA Itida* A'lfvcliy C<i.. Ijtpi. 1 . LUtUipn. Cdby 

CA^ I' IMI A Nil AtiatFiTS — -Vin iruiiiitBLCiini rine- rmiJEa. 
[Mifihra, ipUk apecLilLln. vdlb fijuj ntmn; snt pnr ctai; 'nn enm- 
FClIllyni Ad|hp.r l'~ Unnb^uj E]!p.. IPeLiwAI, ^ElPli. 

ArFKS'TM n'AM'rC.fl 1 P wlk rich . limUiiF llupmpj 30 x 11 ) rUEB 11 
IL EACh: £. U. I'lrttf. Mlltn. Tfii>b„ tidd Itf) irn 1 iIejii; 1 ilt 
I'ltp'DL fElj TPu pah All Al iKcl], 'Vl'ilFB Cor umplB nirtr nnil milnitt 
ttlllmE plia: cdcluplrn lcni 4 i.injf. a- t;=i*i]i'ii, h-m Inipprirr, aLcB- 

lAFPli, MtlliC. 

ATT'nS'T^— EEind ] 4 p fpr liindKoic cpmoPF 4 inm-n stiinr krj 

i-biiT^j Tuur HAlnjl nlid xiliLcPta lltmp4^j UltfnC41. l^lp FdlTinili- 
blixnA Tar iBklm ccdEir, iEimt i|nni tnd aLahuiJiik Piiadii lup- 
pIM. BtiL iliJiuEtibudiif C[i,F H UutJBHy at., UAWklTn,. K- Al 



lUi'fi.tiE A >lASf t! I'ALTCuCJl'a ACiE^Tt, W't maauractiitd 
iMaLcry vi'lilpl) puMctn Uirtp Pt 'Uu' prElliiti} khtiUt httilArk'd thM 
wlwii hi.iln HiilifBris Ebrt Balirb: Inrpt Mri.iHlit, I'Jnt rnlf abbaJu 
PEtner jpiiF city. Tilplmcpr ULIIp. I'lr-ix. ]j., Ti;4 fltrird AiP.r 
iTli.]dtbililD, 



Tua: 4 a;; at.iKK viaaiEac maiivr ibtn man nrw dcpdBicii um.- 
tlblB dncprillnn clitot, Uunu itdoiI. mtitL hil. Ld cplpn Tiani 

pllPMGruphL ITtp. lUtWuAdUj AA WntuPh. brPnii«| a| iiiiiii, M 
inltiit hiiiilrpd. TAtni l|hn flld-liv BiifTTwticm, and Ktmp 
Jll!jT.h _TjLr ptnlHJtn. B. Vtlltntp Cp., EtthtrL JnJ. 

Vajtr I'.l.N MAFiE! A iPiiil Jiiisnif nt'liliK Bt -UIHL Tcc dtAnllFhii 
.M-riidim ii'.iflFi?' fpr ninn taO upmtii. Imilne a ppaliLrp iJi- 
iiipntht' futruiEtp pfLliui bAlea. Ihix eIi. peIih,. muu JL.uu, 
irpEMh la.Jiir A'Uia'iHd cnlnn, |F|rat rrpm mllfa Id TrwrBr- 
at'rtiB Ipilar rpr Eccniat HtnliPbu Hailcci' MUIf, I'Vunck'iiLj, DtpE. 

lb MjbllEtlll, I'A- _ 

LtV£ dlAY -DH T4'lJ\IA^ Iei prerT Ip^n Ld rtcmcp-t 
Elip Utenii tvi-turji' iiL Amurira .wlllitr 4n nmlU. ae TA'IiPliiaAJp 
Miirra dlnct t« tlic panHiiDtF. ^'« iHiHiy leqiiimL fkud ipuf 
npDie pnd aiIiIipai, itp irlll nnU ipu tuEJ pBriirtUan of bate la 
lirnir, wprk, Biptfttnw rninncMiPiT. tipte tpriuny ippiiFt ai 
wt. AdilEPb £. Ri-aJ, Uminurr, ]l a- 7Eh ai ■ i'lilltUrJphtt. 

(I ITT AWAY rnihi iiiiin iltTtn; llic llppflnr M.ibpzIiip hLpiip jpu 
liniT III lEtrl b1i hUlLptt Tar JPiltii-ir uiIA a hpaII liiTttriiiBnil I Ivni 
IhpriEhl' Hpi.Blcr 11 l.'y].. a FiriTi At't., I^Il'I^. 

4t'kh^|i£jt ITEL Lil^lE' — Jtf viiluUiiiiLxct IJEjilbiE' — niTiInd ererr- 
ulicrc — l4,iiE|t AJtPA-ily ipid; Betn-lt cailPAiliiAilt: ; tiU ptpnti; cii 
I'liiidrn iprrlbPTT. Vi'jlDi qiiltk. I^nit' (jnnpic jp ipllrp pkEcnti- 
Ihilicd Ftttpripp. IniA tJ, Ktnnt City, 1E)P. 

WaA'L'IIIk— l'IIL:^TY kKI'H^-JbS.^l'ATlVKB Ept autnil iLLPd 
VACUUm cprp« -riPIUEt dKUt iPt E-LEi.PD; iIlp unly KATnuEijI 
uiieIh [umvi inirkinn 4»i ihc murhni: I'lkicat Unit pE tralLit: 
ijrflf fpr Icrma. IliiEtMiPJi lEEf. Cp., WHIiLinhiii't!. E'a- 

Ai:K:S'JT0 l.'i^ E't'EiLlY cItV and Tovn: htH. ttlibne pjBlamnhIlt 
aptClulfy ; Ikr^ ihliiHlnh fnr yniicliS n,nr-ciEEH ntfiirnd; BiRII tl pni'n. 
ftiprlinTt<>4 I.M.. Itqx. E'. TIM ifuElcj St.. PlmhuEV, Pt. 

JLi.itlP:til'KLr» 'Vl'L''lM:iE!}lKirr, KfN»K. MEe IqJ Afrlraa eHaIi. 
]riiii|iiiiL tl.-fl^ |tiR dnnaod. Autnlt ttpnlnd. Ibex 

TjurlpU. Builb [lukpLi- 

Amc-iiTS' JIAIEVi:s.t— lEnrcniRf njbliFt h«li. Ibt will' bccl Ibii 

PAILIIM ivctr bTP'lJiltiJ. IAxhIem LI rEhiiLiin Clt:n.lLr if lExrli 

fCi'R. thiiH uuxn 1 . 1 IT fEvnly 4 |ir*|| |« t atEcr. ACTTinc PU pwl 
Minn PH In Tc* bJrdIpi. Up A ctiUliic at JicpJ. .oppiL 2Ep Tpt 
aiiliipla pult. ItEkpLilnp blnfil E.'ex, TiiiirrlP, IIILnnll, 

AlkHATK— MA > I ItiKKL'UIKPlir'l.UtEiliil TJdODel.' t:BrlaLaiL BUlh 
19- CBP -iJtUliapaBi.: ^En. Uulw-iirUi IKA^ 111 y i.Ujix i^p pi|K- 

Mpiilp iiiahIiyI. kr,i? axinuliw. ctudlt, rmcpwi UtnulilpUlllllB 
l 'pEi.|uixy . ItBln M.. HtielffB, Y'. 

lilAi ll'U^THLY ■io.>E>i|,n 4 t4 ipjBtwaEtliy men tnd inxucn 

Ip ll*rm mill dlKiabULC' buInpLu; Lh,: BUEllltRCtllEW'. flEt-JllT 

nark, a. BiliPJIpr, Tn-Pi'-. 1^ IM. I.'IiMmm. _ 

tL'ELLirLA^dlAi — J.IPCA- pIaIiehj iiiitt, juTtnrtiiE iiura a*nd 

tvi ixhiiilu lxAe. Nex|i]iii; JiiTciicd. iW ptf Milt poanii, aCN I-i 
nrrrr tKW. 1 ‘uUIe dtaipnd thpu. Jaj l^matkM’r InrmiPr uiil 
niPiiufappprcFr fllLthhiiriiv. ,'s. V. 

AU£.YT£)— iicU DUF Yankte BclE-iVrJnelbf Uap And mtkt 91 . -H> 

[« tku.up iEPJLTI iTP PL» IiiuIIUIulILj* iPU iiUiCr txA| hrlli:ii | |inr- 

tltHiBiT ■P'ne Sclii<T I. p . ]*:i; Wniia ait., flilrnnp 

t:i|A.iV>] t'Li:A^'££ — aptlKil iJarti iiitUt t-p Mpk nan. ikmifilp 
iiilEliiJI, yp cfliaK. L^m'iil pni|K luLliiij t<ir .lyinl:^, x^liiainrtY W ttdP 

Uiie. i:iL«ilbulcr, IM i 4 . LliiiibtrJti P i- M d. 

AML.S'Ik 3 I 1 JUC Pt-jilkibjxCik lefliCl. hiiiixLJiaf il iiPCmJUL-n, Eli- 
EluULni Tutraiitcnd bfcbrY. IQP ixr miiL pepMI : frUB aiiMk. I'in 

Eahivl -f'li.. . n MPuLli riL. BiitIPIL 

Aiiits'TiT — lyi 'iiMXikK. ^E.14 ;:a/I.MK, Mc'lb, iiMn, prtiiic 1^ 

ppFCt iitw I-ecilara- ctnnr upiieIi; cap;', rrlclL -tntPUieiiip 3t4 bla 

Ilki'ilii-Ai. I'liilT kl'ir. 

IVi: Vi'LC.I, Al'I'EMriT I^FU pur B|in| 1:. ,plt iiiir rxicLiIUi'b III 

idtir Ipctlkir. AnLcIca Prlnelrii nulA atloi aiHl Itrec imBip. 
Wi(L« fur IliUUCUEUl. P. U, ilPtilliE*, 3u! Upiuh EdPEtClki 'Bt.i 

Vwjnii^. -I- 

SMALLM&T !*>:»' Tk^TAjTENf” I'lM pnmp ItbF. l-trii 

hPFtJlT. irtiB!a)Jp and petew, dimt. lYajler I'^mciinr. Aurcri.. III. 

l.VE-nFP IttLIEllVK.it hl.llTH xml PrlPM trpIP bnckii ■ml ilPOi- 
mtDlB l□BPl^1Ey. 3iih Blaliit ftpm llnmi nnd rxri*iB unpoiai in- 
|hJT. A pppibcr. nae t IL^nld. Up mBil. IdF. Afcrili wtnEtd. 



AllENYrt KiliipLc dCItriXiJir'IllnB wilb |»iik flEl mLI B'CITTihEj 
I n dlkTd AtrlPluath: lipiik intik. Hue dipiiw cc BtaJic cniy mpnty; 
EXHiidu, LPc. AlUa SldbipanR L.'MiiijiF3|y, dfil JirkAini rilrd.. 

^ T'lli^iigii. 

IVASTIiak— Mi:&' IIL-Ul. uppcftriiiicr "In l^L "i .|litrl.-i niAn- 
aonni: r D>rr| unipoiuihm Alt hiulhn.; impll etpIriE Mdiilird- 4, 

E'rttlX. niA ,^. kib ^t., Hlplrninn il, Vn._^ 

JNLKMEirUfl FLUk iWYS nnd Rlrlx; idiil iiP AKtitJ. TrrtlltJ 
Iblmbtca In nil ii 14 i:cn[], EHCtaee cT nttdlra Ttcf. iVin. Jdppre 

^ I'll.. |D| HnlJl J^l" Sriiw, f'x . 

.taiESTTl W.t.Vinill— UllWnrr plimaH :i:.d luiCldtlCil uliil 1 At-ntt 
Mr cAla'ii'iiii ■iA niiEluukm. JL li.. Mnnhin Alnandrlxj 

1 Iriinia 

W'M I’-A'k' TW'IU lire brixiIii In i-ni-Ji 1PPIU IP dlKrllfilC itmpb» 
Elf ImBAirbril hll«r. .rlpre. BlIPF. ■CMI pnlbtiirr. t'prrx A: firm. -12 

Flmtilu'tTi ypir Ygit. 

— liiCt'Kni nnw nn 1 a pull mir lErtxL lt~lndcYr IlcrrleLERCPr 
■pinx JCn !«. -iJiiMk aaltt. ]M[ Rdu-mj, Ilkulnti-IbWnEtxF Cn.. 
^3 riitt. 141, Tuiiibi. ^r«. 

f«\rALLKIiT ALAWW fliM'Ih; Rinl TSM'b, Sli nprtil. I&F. fttb. 
IirrjixItL ■»■. n. 0-l.mtr. A. Ill' S’mittl l*fxji'UF EtI.. FebUP- 

Tlllc. Tnri. _ 

A4.Tk;?;TS! W.tM7T.Tj — ULIh ~ Ih'ELlc ppcmttl. 10 tFPla d™p, wUh 
rfttuJira: iclL Id cnwl* cteb. Stmii|p, 1,h de.li. Bpid. flUni. S3! 

atraiAirti Flic^ ChhtBP. 
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iJOOl> PAT, CA9If WHMULT ftinilou |]« ttpiitnl spMS* Ump, 
tLrpFlni hra lElcEn. ktltmiliiE ulmrUiixif ».1rrliL fAr 
M Cll IWlUIJ- T^iwliirk MlJ. rrt.^ Ij.liiiwl, 4^iit. 

Cnipr lb» liiKii, 1^:. rnr ramrip; ipno- wkninL 

Miiilriin &U1TPIT C^i Pn'iihlrtia^ ]t. 1, 

THJJ I^MALL'Kht lillt[.F2 jr.i.ljK; Iftr. Ciniuliiji 2&P piiigh, .\nr 

Tafianiciii^ LUu<iJdiPd, ttlEP of luctkEX' kr'i'u, Airaip ri.iiCi.iL 

fliiiijilf, |l^. tL l[, Tjeft, 'Uiiitifl^paJl^. ILinn- 

l'a'Ll^T.1I.y FEX. UnnUp. Eh:., 

tl-S+ |iniH-jiln. HcthJ b&t. Ci>r umpL^ 

■ttti ftniKT- PUindurd l-'j. . l*W Tl[l t»^c"d Jb, ]- 

{IUL-TI wII fhr fip., I'l'irf. JL.3& TiCE 1-H. Enrp mtli 

lUniBtle Rrid iiiippp mni'cgr mnldnE Uin, X. In iitnir... 
Ui.liLibn£flLl.r4li|j; L'4i_, Mpd^iFflELd, QtkJd. 

Ai(i>E>Tri' MlI blUilMEuA liPklirp plJtL flimpLn. ioS Kiiiiiliir 
ffmiihl], V. tr. 



£34HiJ^T tnclK ticcp ll> JO, ¥]>].*(■ Uap rnr- 

AIkIki L:tu, <ja] ]JucrjMni Ht., fliUlij:. 

AUE^Tfl — 1>nr mEliJrii oiTii- "liliiii M-pndinl'' kJiI. tvr 

HLih M^iDiiFLcLutLiiE 4>. , IHiiiIulteIl. I'l.. 

AOJJh'Tfl- t:iiT toDtinn WE. I'liw I'ahpnr. Uii^lp, 

UAKI'L-ti I'IhTi'iI. f,:r iiliUilrC-i:. :iuiiplj,, tii^. 

rtljtij JlPUF Lq., ajj ipJI. bui Fr-LDTlaop._ _ 

|LLl 1VNHE.3.V Hiul Ld Lijuii kikil H'di^iL L4 liGildPt 

jUMi. diiLrJliiua Hinphi, naiJ jJcnildp. (iipwlr imk- C. 

Shitj 131- 

~At=B^T-!f— iFuuIbnLln* iiriliT UhiU »«A iHnllNM W«A MptlME 

□t IB KDu. Kutpij l'-il, ejt 3iVHii ijuiii at., ^elp rprii 

c?h i, _ ^ ^ _ _ 

P1X;El^f' AlTm.Nn' MAl'HI.NE.— L i«llcaLE Htkr. A£rU.M Wtll» 
^ rimr.imn n ^tiwJuUy ■itinuiai.lijilnH Cq., ftnctonat L l.*ib l'.i. ^ 

AtaUhrH — iSb^H iliiiibAi- T^im, inaJoR- ji,r uaiiL. .1 rr. jLililir 

in, hipvr JlBr l. Pl, Ji, 

WK FaY ]-jVit bn lUilTl^bp -T1.IIIVJIII-IIIH bpLk « ]3iJL- 

auiL'i Burp Cun IbkLuli Fuib; klH pk}' ■LUjpLjvd -cummbBJini. 
IduLm-Ryj J'biL Col , iFux UJIU, Aifw \. rk_ 

imCE'U AFb CiriTtEETLI^'ETY W ddUllMe jraUF ptPiPllt PkrnlU 
dji^u-v. KxUL *fc* ypcilt Ip L-Tcby lyPEPry [p ,4j|; iLrf t«fl 

ktcnni -uiL Um bwi|. Ritrffftiml haruj uiiyi nil -tli^ 
iDkcktC Wn xKn FxdiiH'r Hk hi.d wilr nant aablLli'Ui- njtn- 
If^iF Eunkulxji, irrliui udu)'. auppL; Cu.. d I'udLoi Fian, 

HiptIj II., Uyu. 

~^ENTd^^lE DjTiTa]l~]Iuii.'SESB Jj~lbF IciL pkdilff tUlDY 

|D JjIi L4UAiLl)i Uhix^. kluP UtuilibA MlJ tu liuumu -UuiuJi, Lliri- 
rttt, ■ctHPl". ijnh.Ti, -rt-Cr -■'A'lfc all Ijuuh nf Llin H»r. bi'F il»d Ipr- 
[tiljrjr UkJ ptPLCci Tm. Yb'4 ira Irndtci- Jn tliF fcnUb liiu3n»A. 
Vli’rlin liir IliliiniiaLjiili. TplAdnCIPil BniidL hYiirki, ronkiiEliili. b'liiili.. 

~jmiii3<ica~LriJujjLi~ y-ucb «liio4 -LujiucT rilin 

IhiiLd liHlid ulOiJiBr. b:urCA uiujAAd. liuluJa. TrttiljeriilPUa 
dRUjHl. Kuupln J Lu pn^xuil. t\ q .. i.BjLw :*ua|i b-u.^ 
•hbiiXir.i SL, bii.P.ibo^, 

AUU.'bTd WAhT-ELb E« aUfUf HEtl'^lF. JHu -UUtlrs 

PKllIl- acikd LDe tw lllUjpyd XJlll MCTDl, JdlillAlU AddUU- 

[Mturtnx CU-. , hgtliJ*! Oft Kr . 

JafPcUiyLliiii, <te.. fi-r toulum «cinnj. 

pralVi-lliM Iwmn ><OrK. Jij,LnirtLTa Im.bUiL tpr iLaiup. 
DbJ'iituiaiboa Bj'Jitm.. did. ]iLdrijFlii, Olik. 

niBibP I>r Ont b'mttl lamuar uur Xmlijr HBfiu. 
Anj 4U pu put up <Aii lieti U4hl and Stlnr AAdl l-btibpnt a>iiL 
Bkkp B!>.fu pur Himy- >-il^iii..iih -dciiiiiiiJ. b-iLLlucyp uid panLru- 

Itri rrtc. IL U. Blan cm... IPil »i.hh b.luniijM- 

i^KJlAIaK hII.VHEi UtlY CHlU'Ka— smi Utlun fur rnsrhlM 

UDJt. tay. tl MP'i, ttr- ; iTrrr :}k BijrJ,,. AEuiiLi aluLciL hAMJdb 
tuarbLLd a’liiU lauF natPi] iuJ iiliirii], Ibic Pfma. ]JIu ^bi-krr, 

WJmrjiiTtUfT. a. iC, 

AttKMli 1YA.^TFJL^ 111 tit mUt rf |iin niiluiu l.a liAiiillii UUF 
HtiIi'eJi: HbllurIliU JjUAIiCIl. ITULFT. flUbl a3W t PV"' U» •* 
FjtLiiriM Mbrai'lu- L,. A. ilLlPUl -L'«L| IHid l.ltn7 Bt,, Munr, 

OtjA 

LbltUBitKKj HJLtriblllLill ]tU1'bttLBl!.L — id HV Tiii'^tn. bd' tlin 
f ■j^lra.1 Bnuh — b^P fur i'titt muciL i.f yrrj]T lidUadlbKpCC — Uu[ 

■UarHjLlLa pFUtMI. JUU tll^ tilF InUTr — rurliuihy xJElil^-^FCF 
pcMilt, WrliLi biiw fi>r 1 UTJCUJ 7 . — b.'iphnl ILnigp Cn.. liari- 
IPFli, tPUS, 

UlJRAltA JjlAMO^'Ud, AOK.'bTS. K^'KIl/i l.b!|J— W'li.l^rl L, 

aiLJ PFlJ blw-'tp ijrtijH. ni^ pruilLj. Ftidpla nlTtr 

■nd i-au.1- Free. IlunLi^'tilcni. Jry.i iry na., 43 NiuiuwtiwiiL 

BUlt., Cl i|i.bJh _ _ _ 

AbUlSTfl A^Lb lUJAU-IW ujhItiI Iif Ad]l "ftiftlj'" Dfliillt 
Htiicv rttii. i'. Ihir, 84 Ilj-M rUII dC.. JtHt>ui. Uxml 

~AbbJi..S‘XK— ifiell CliriuiDU- Cards. Stnuiltw- Cud ItluiluK Clnj-r 

Stvb' CtMPliprJlJiiii, t'j_ 

UIII.J1 Hlb.:X LaTTERa; mU. CTcrrn'Iin?: gnr Mti*^ prdn-: 
mipk few. Ji'liiirt tiii fii^ L|uhu:>,_ ill 

AUE-ibTK axiii iLlCAbib']] OFFU'H Jlynagen Vr'oi.L«il. Ucup- 
hlllli alLj^P Llint dZU'- al'wll' xnar jnki r-rcr ]F I uL iuakjli^ 

^«u i4i3tj, fliMrHa lAlnsInT l^:^M|^t ^ f"-. Ei tLinjinl|ii|, _ iliU-ij^ 

Allies Ta—i;i''E]tr JIKltlJIt.lST ltirY.< Hm, tmu .air hrnili Ij'.:ur 
kill] iiLniliiu liliplu] ueiUl j'lZglTilu IU» iliFin: lakit hdl : ppuh- 
LijGiial ptlm bia i'ooi^lIlIi'iii. aLiitipki FrcA FIidw Firil 

TJT W, lEfliUjce l?l.. CamiBn ^ 

4W CUNT i11UKl.T. mailn Ar*iiU. wJUi cnnkiL lalH-r 

^tImu baii'Il'. utiHa uiTiplu Tar 'limn- iluIiIht Cgmpkm'. 

IIT b'aiE rnnbh iUnri. Atvr YPrt. 

A |Ub!bAFHlK: ]'ltl ACFPli nilBt K- Ed dkib. bV* 

piimAib« F«ij]|j. (Jrwtim (hJiiK i»i- PatTlnitaij ft«. F. U. 
C«mp3^l3. 40S l*ref»n. Bl.. TpLhJp. iiliin. 



UE YUCR uvr.v Buae: atm ilLU-Unkr lAiilHst u Pcphi; 

LaliPtii at dAra Uuir. M.V IrIL iFota liuU t irr^ IjMil IpradSA 
kirpiTthknE ParnLslicdL S* tkbil'iE iHibrib- prrmilbIkB. Fnr ''Bckrtu'' 
Hill Eeh pknkuLLii tdilKH E'. 4J. KnMftF Ca, 13^ l^'iMiliifrak 
J*t.. ChkaiEp. ni. 

Itin 4EQM:V UAKUtd— daml tar lllUlUilkil dbrtlJkr *€ lb* 
lln«<<l nllF<1 DHPllI- rwulblE |Iian)l|ns IB llip F4IUlblTr BlPipItl 
CdOipU.I, VJiyidF flldf. . KVUllIniAgQT lA C; 

LDDEi lElTtE Snii'l full bTAiit u bulLe f3 M mar* a ila^F 
Tlbbll lull Pnnl'a. bVi.nfl |i|n riihlnir. IVIt Or nipLilJI AIT-Ilcllt 
tT.(ttFitf attlp; rtadll.T' iivlltiJ 14 Uwji knJ xlniloui.: eIib 

ti'al uaiA aiiaplay ccul tttnia Ena. 4'VihiL iEFf. Ca, 14 UuHii 
tjlijiA. ll nlTp'lTF. Han. 

bVAVn-irb FIVR U|1T |bEMU^TITHAYDIla lA Oauianiljxla 
Ei'ilirt XimhIi IU |Iui liaiiiiTi </ liiwn. b’qn rnp,k.Ei Fram tl.hP t 4 $3,111 
ppr dny. CIihkf f' r tdrjnonnmt. SVriia JL lluaitJ. I'autili 
flL, OitriiL Hjpaili, iriiHk. 

Ad-KhTd— IVnrallE. Franin; lir: iIihe pklprcA 3 pi meh- 

iHaaptA ■lici vkiii. La id ilajC fkiIIl. atmiiliA nmA CeIiJim 
F nr. CmniilWalril l-tTbrnH. iJniF, 1]$H. lU¥r IV. Aiiukf. &i. , 
CFifekpa 



■ Aiil-NTii' ^rO^Tl I r.V.'' :j »fiilly. ]*o. ^oo* Fn*. F. IL 
I/VlIhf, 3S Daip Sc.. RtailTiii, X. V. 



AtFK.'b'H WA.XTDtb tp Mil iirlAlFTs, nftiiMrs. maloniiai, nny- 
bodb' UlU VkUU L-JL4ia babdi, t'UMhj^ Uk- iHmtmL liytid luau till] 
IhuvIii lij ^laiiiiar- iJLm ;i. hiiUibla yhd Jim Eu:itn a- UU irt. Hh, 
AilJ IL 3 ptr aK-Jr caiUy tc f«ut Jii«ai<. 1 V> vnui liuuU. i np- 
r#,|^|JblTfa In nrFry aluiu. 13 uIuhi |Elr Id iLamLM Fur F>lU blH C1U 
uul panliuulkic AJUjasa Uui V. n,i J. r. FalmiKai Ca., Utn-- 
cliwlrri Lpmi 

AUXNYH — flin liluE"! jwDfJ'-lMnInA in-j* InaiiiDi. 'Hjf npa Cui’ 
aliHut InnndcfCFiu Lamp nTnlmtimJHS aid llpliElfiz 

niFlfiodb. l5..nia ilr liihti'aA uF Aiibabji. R4i iJiiiui briibkr Llikn 
tlcalifiLir. .pii nr tmrim at l-inih mst. LiiiTna irJtli nr DiibHit 
hijurplt. RiibfiEF flia :iiL]i lamp. H-iru FJiV, nil. Ifa [rlaukjiig 
*lHlbli 4jlin^bI1E niFki'l HUInV. I»rrl|nrT giiliiu Jafl. 'Vrtlf InUUIi 
llaiAltniu puLlIt FurnUitil. CiMlioicr Llplit Cni. 11 ||Ki F. 4dLi 
yC attln Si-, b'lilrj]!!. 

AElFTid^ — f]-H. tmuh-]j_ Cilia liaiiila,] Fliiiir aldiiiT, Jiuff. tn[.> 
«Dlad. Unly mm jii Uin mucfcbl- IbjTTipIn IMC. FniTlIFt ^I’FO'- C™~ 

pkii;-. If. L3Bi, IJkjrInn , ttUu. _ _ 

AiiljMTfi: biiu E'Fll b'lLb^'g' FlrLiCrT. Uiiiilu.ij.wrFfiii|i, 3 i|uni 1 :ari' 
pbimi. y|tit i^liur imiii. mmUni'l- Unit n-n. iJmCdl mniUnnllnii 
at radii ortr ■tOti iJiLisliif mLIh. Bkmpli: frat far cikJuLDx- 
tlnn. B'nnhra CiK, It- 3331-. liajCijm, ClhJA 

AiiiLM-fR— ire uiLUiiiiir. caiuUiBLim imilii im. XLiit vuaiM 
rnrril|4n"4- l.lEliInloa ,r<1kr. Ramiilu Fjair. 4l4g, 

Km 3J3. llkTinii. iHiln. 

A^JlJ^^Tbb EVAXTTlCb lx| urvr^ Ojlinty la jtcU TmiREqmb llnildin 
FoalaL KiiEbbi. Ulp cnmmloslnn imil. l-'nM ird.dU In S 3 l 4 .dD a 
hiimlli aiA id BUiilt. n'llK 4 UlA Ept iBnu. XaitECJ Cuittrj Ctt.. 
U] iCu at.. Lnliluii. Olilu. 



Il l I1I |3V:!I. I.ailtu, 4Jv:i. XtA-. IiiLMalilig. I'ruPLi.'lJ A ruf 

bbork. KHuin Uiuf nr iH-cmaDfni, ijiLi nur mkjIieI p^yvinlllnb. H'it 
atlgluiJ jtbJliii pltib wllL cbHiUt' TguT BoiHb FAnhuJtri tpd ILH 
pn^lilDL iilTar fsiH. Fair Ulg. CA. BFS L, Tt-ii-lrui Hi'u. 



AljbtibTI? — llaTw'n a Iftt nF Ojir -quirk ipHaia — L’^afTiM lEakir, fury 

ktumluiim. rniaUi. Siq. dAki< and rrrml-ini fiimiiiijutcsi. rdiilli. Fur 
3 k. X«yll4 luiEtiit Irtm ivaefti, iVire XanllKi. JnrrliT. Cub- 
lAr], Hiiz.jjj. lEkriLwan bprolahlcti hVm, A, NufFn bklLrariTun. 
l.mU ArUtltt lie «ur CariJafs, HipDfdu aiiJ FKlplir CarllOi^iai uLlb 
nrdnrji <4’ fi-.i'it. Hid bn ccudi wJiL uk yE aiiLq. buiid Fai latt 
l^ptoJlInii, Tlin ]‘tiiUlin. fiA, 3* l^llllpa Itlily.. rfajiAo, riLln. 

li'R IMTE! an liXckI iliJi ILnt. Xcu hlg rtEiunj. IC.P3 ui gLU.Pt 

n Hlky fiiMIi n.ibijn- Fr*i|iiig urik-ja Fhhj nnt fyiLLsy IdaEHDji t"nr- 

bng LkMlbV't- awHkl aiLTHTtiMnnriii, tbumiLliiziE urv- HaJlR IL^IF, 

31 TC <1 lluTt a rf>r niH.nt n-.mmuiti n" rnir nn-lr^ (I'll Id imr 
iiigntEuiilijr. I'wkni ifiRipld huo- Fnr niyrlKuJirii i.4clm« L>nf(, 
F, 3jiiiiMiau. 33bJ Ran uIhIi Bb„ Clt'.TlknJ. hjIiIp-. 

AEEbUFLAXElFL LlV.^AHEhH. LC-Ll.TKlC I'AXF. I'ktUEB Ut-r 
lailAd, itculikiitckl Tufa, tl hulF prtiSB. CactloiA, Edu jUuti. 
braiJmia MbiL juuj jjkiua au_ itauipum aiiJ ju.niculiirk Cmn 
UurpliT H.'oMipfiiiT. J^'.t'ihIAi 

AtUS-MTA— WbJ 4EA X UFAHJTU'irK HJLAdS i'AFJilJ!. ITUu gJkU 
iflEiiiluVn iiiaJa ti> Lank 3111a real illIu. gluu; iHjcnjaLiiliig- nyn-; «uidJj 
npuUrd: tdx inunajr mnkrr: luh luEjilp ■iiatti- If E-aptr. q'Ittb uaU.- 
t^.jmi ill tilara niii3 idlinauiiL bliocE, Uii. id. II. I''krrbi]| Jf i.u., 
il34 IL CiirN !HL., rlUmH... 



AiinXTij aiuka lilg maiior laiUiig aur iila' ityld liiEitck fat uUli-q 
Kliiiiauit dlnrn ]Eni":i. uiii jIdh I'Ehe. A i not mn rntt llicm uii. 
ivrii« uhIij^ Fw Craa uuipi* ariiL full patUaulutc iliAuUIn -Uga 
l-H^EH C’4i. lUf Clark !».. CUrPKn. 



I'HR .MAV ‘-SWliTIJT " L.IM1'S ligiiE liiUaiiLlT uJui h uahiAi ; 
Ilka nMr ann: >"i itrubal purl; l^illcxllj dUl'drnal. 4n>m m..j KliTr; 
purutUa gr kfitcmii. IdU l4 l.dW gtnillt p>,grir an bill: burnfia. 

CTKIILI Fi-C u|tl l•.>u|•l| AkriiLi. iiiaklUU tuaiiajj gn'al iiabdLp; ttIii'iIl- 

ub* pFl« fgE iPtrEHluEilgtL I'laiMt Ufg. Cnu. Itpti 1. Ri. IaiuIil 

lenttilUiiitil l$IF|.) 



ACEiXTS— Is iltlLj HlllniT «ur llunikr Toni. 13 irtlrln ln- nup- 
]J(li1n.lii|i aa3U:r. iltliiljia FAm.-. Tlmblvi 44lg. Cauipaliy, 143 

TlikrJ Bb.. naiMn. IHMn. 

JdRLI'Al.I.ri.lA.:; liFI.Fi AY b|lb.:ILY. lii'l li:r nlll lu iuU pcT EtEIIE 
ptiidE. llaka up junr aiu gi>i>3i anJ Lt.lii'lFptiiikiib. ’’’Tl'x 
FJHT. Hl'llnlcg Fr?». I'Tffl Ell xl* Cll., |i:Ul EtllluAOdpP flE>, 

I'hlrAlA 

‘V’lMPITT^J — A UJp nr Vi'gman bo net df nur Jpfnrninlinu fia- 
PntlTT, All or ruani 1lii:r. Xa «x|irblHliCl IIOtaAMIT. ISt (P 
13M PCF wnllL Xkthlnc l« mIL finxi Idlinp fi r trirtIciilJ to. 

AouclaElcin, fli'E AtuxIatldiL REJf., IniUaiinEkilli. lExli 



POrULAJt MECHANICS ADYERTISINO SECTION 






HftLE Wir- W * NI EP 

^V^^^■rV^J-^ST IC.l.VrE'.lCTrUKILii Iir w™r^| N(li-nrjiV itrim 

UMLJIiIo:. ^ liriL-rLjsd ojjil [u nlirnin^ I'n-ttf iiiit Ii:i''Jiik 

I; 1 ’&ILiif uimi^'iiiL Jii Uii> Jllic iir u'lEli mill -jitMlI^ 'rliH 
hiU kliiywIlTlir luillur n^im iAia.lplliLlir. 'H'liD 1^ ii:^ IriTrU 

Irv :in-J hlH llJhe L-'IUT nlBJHS. « l -•■^1 willlL;l tjH. llO HlftlP 'Vut 

for lll^ 5ll'l-Fli:ili''r All uIiIl-ih Si#- ni^lir CftlW f'lr II IKl Ima 
W rlCu Fullj ulKl iS-lliltEn ll-lJli ; alir rTrchL-lljiiM Allil liaEl- UrEUl'r.i-- 

I'. f>- lAii. iM, liL'irnlL, M il-'. 

•HA A''i I'EllL nr-U n.lLnj> 11111LI rlthkd. miiLnui inU ]n- 

<urlii.l IL-I-Chui; Tlil|'iaf*c-e, "llJiirTH.“ K:.i-r; li'iiich. K.ilJl '1 

flJc^iliT^nHliri ill £ilk.i Ai.liiiU'^ BtUl lilRh piml II FliLiiiii 

T^UrFilli.li pr ni>|i>-»l^'i'">i E-'-iujiiid. ('MiiiinPEi AilMP-iilnii ■i|lllr|t;t!l, 
bi- :iLieil JlllK'IlKie' l-"lll>i’<’‘^r!i'. [,AUmIi» unid rliy IvililAliL. aiPin! 
HUIU I'llllllll I'f IuI 3 IV|IL|''.A fe|i|l^'-lll niMII^ I Iljmjll^l lllliri UIILiJIl^-d 
^ipiTipl"*||T- J Liiiliiry I 'ltli. L'uiAlilllS fFK- Cci I'l^ Ji-pJli-ji lii. 

liVrlTA liiimcilliirt'tr fnr sdnatiiiiii 'I vt blip fi^minn- 

liHtil. b:.il: tllQ [IlftllHirt. iTIil. 1 1 lili JliiHivHlur. S. Y 



EA HD.WH TbillUA In UiE |Enb IThIiiW bllJliCli. irUliPiit 
-miiilnl . V4H TilLI Imdi I IiA I'^iIU'v^ \7 niJl L PTtH'lnq iFnj 1^- 
dlJ llqn'rq'wiilhl IVE*! L-n !iAnr SirillEi. iiF iLiillliH Tcrtl t-ilj Ip - 
Jiiliy, IL-I V^llh Jicu. nChilLly ILlillik' uri5»'rll»ii -rii-n^rilu yLlk AT-lJ 

fiMht Iiiii III iKniikiimiL hik-ii-hh; m. Ui"rAii|lL rnmn'KTlPl b]w EBurM 

ETEP IA il-ZiTVJClirill kr-P if Iiiu nrw bmnrFi ucaI ■lAliIrLOUE- 4iJ r IfiAp 
fli'JiJXL' iHFik hDI A^ntl; JIIUFPSI jyil- ^iHrfu iDlirtiAIInfiP I 
tlnill^ i iht . Ikoii- Hr-M, Clilnii:, ]IL iHUEidA^ir |i> Tlip l"niii 
CtL Hill ]3. < EAU a <Tj.|l 

m'AVTKO flL’l‘i;]Li:<Tb:MIK.'jr lA Cnllr* rlitl*.- Af cm- 
■triirrhiii iir iviiikI liiiI h.ii'l lulilU'lli':!. Aliii| Ebjilu'Di £j If llliuAj 

• [■.Mil JfMl La Ilf cr. iIiiiMiik IIu> In liilCj CilltlirltllM' 

llAFiirpiitiAl filr AtilirAijtAr i.li'L iil iJUy ri-UllLrEll- .q.LIrMd Ill-Tnill 

JlABE frq.. IAmibf- .^iiq*;^ 

JM.Sn I'Kll J[0>TJT mil'j =jH ulCrt. AUrfASU amJ Jn- 

Eeipji^ ri-iwiiiiii ■riii|iliiVAL>. '■ iiiiiiyi.lfili< aE .p^iIiiIii.i'iIr L-iailii||. 

milliill Ei|iirAlb<^ ■iilHi'lin'I. EiniMlMiiEUi. h ylillAilluqFil fLl7TiiliA'« 
JxJii.urq- ]]Lh. I AdL'Llne Erh' L^ Mni Si pni'lii'At.i>F H"eJil Imuip- 
dlljhi-lj fir ndiiillilM. J-'j.ic-klll. Ir.-ilfliylA^ Jwul-. J-IUk lEnfliiTlitr 

ycu Tork, _ 

ILEX WAXTEli. lh-?v. ■hir ilniitcii, ll» nniiqliLk. jikI 

hrikmiiTt. tkLv uii jJI Ijllbui'll. KKI^fl'in'E TiniiKirMMry ; liu 
pIrtkA. IViiUli^i jEM^ric.lLiril inlliliAlcIi'; liiiWr ]lTAinAI’>:il llul- 

PGAiL E|ii|'I"I-'jIiE J lAlikl'ip rlyn — iiriT ^Jll ■uvii inii tjA' pOfllKfl'i 
bmiiriill. IJSnI-r iJu-I ni:iil JlAm|i. JlllLw.ij- A«: ■ lyl li;'l|» I'lrl- fr 

• y; ■hlir-.T'iii Iln-ikly.^S. 

TCATr.1V.l.T CLEEHlI— t'IIJLKllJ- 7 lliqrfnJl RmilUf «n- 

liluFViFI ubiiLeiI- $bil-'IA |iir iiiiuiLu. i-Lluiiib I.IJAQ 1 ■.nliir^ilriiH'l 

iFrrrpwhEcA Ji.liUnr7 JE-:ll. L'OiiAlillId EeT 4. h'rpc.h.lln Jr^ilBn-^ ll.UL. 
Ji-i. Riv|ip<lrr. X. V- 

Jtt;Tlll:HIL^TATlq k;s hVA!'iTi:|l t^ilL-vliiLii. IEAIAIL k tr»rllnvl 
ai|llzjTi..-v uli'b iniirjJlll.'IUrArj' BPA'iiN -n.ir.nkl Ir. iLnimiH-nE Mi 111 
qtIFir qirril.iry. An i-iB:±iii.klun IiiA Illr Hik- ivf ql|.- I^M nirli.|MjA 

ks^Aklnk f'-.r .plrjiiTi, nlj-. K^J!. I.nil li^cAl IEcIiiIUa I'lAkllip 

q II.. hniirli SEL»J«iat«. Mliin 

HKb EIlaI, IL.kCniNE LI»;ii:^>MlE k-li ilnflmwii, trS-tJJL 
[>:r ll|i'i'l)i; S <yiiFr>ni'.nd nnli-z^llllr ilc-jfUuh. <kl^- 

j-Il±ji.-AiL Llrif.PliiAtJ All qi>-Ls. ftiqimn. Uk-i. l'|i'.. LnriiniF. .ii.lprl^. 
Till' b:ii|qniiviii:sf ABi-m-fp ]ih~.. lidE. ]im. UaIIAiIjIAA J-lluqlii 

■ HA. LI L'i:l! kLI'i>TII -n-illl r'l'ili'.ny ninll rlvr'hn. I'JilnIni AlAil LTi- 
IAtjii. 1 lArcil^ LlnpiuyEL-x VliAuiA 'In ' r PJUiillVilin'nL. CfMitlhk. 
IHPrll'ir Ajq-TlllriPlI-'n^ n-rrynlncL. I l.iklili-k trw IVrllA EaF il|i':l- 

Uft Pli llMjll lllflllnif. 35»P_t^ ll'.ll^ lELn-liiTlrr. X. X. 

hV.yX'TEJi lEKX \l'IT]l tPltlUEXAlF Ldfii; M«v 1 ipev mulA 
fcjqUMA'. If pnnr NnvillflBl bllH IntfLi. kkiVl HA CjOIA iFl iiimliiv jL 
ij.lA niPIlAF. -I Mir EiAA UAAhtElj Uil linn[ frPIP tllE- -Bmi llL'jl Ll 
^LciiL|c.e It fan -lliu lA-luil jlIu uf Ibn JuTAtll. WiilA 1i il:iy. 
'■'■'ll, I'lqiqiq l>Fhq.|n|ic#i|l q-dvuri-IPBn., hVnuJibriklAn.. JX f!. 

ILYll.Hi'AV il.Mr. — I'llPlAm^— IlirfmnL ruviniA imiilnpvi knn-lL-O. 
KiiniLiiElB n ■.IJIaIUIIl^iI veA-fl A liAi r jAliUlEy ].1l|l. -I'-inclllllR friv. 
l^pr.|q|ln jswitikWj il«c, Jljl. llJiri:*Hl#r, ;V. Y. 



niqi hVHJTEXdJ PL3XL1K— riiomiTvli nf *i;Ictp f^r 

niiiKAP U.I 111 L-in II rlLr- iliik-vcM-f iiL h ut'Li. 4>r InmLi:. I'jdA kjq|.A'llEI|.'k 
IIIAIW ..E --1 rr Wp TTi.1.1 r-njLni.1 hiiih |kh.c.4. U.L!|i nr v ^LAmiE 

-niiiiLA-. Htail ui inur Yrarti loilay. Ar ^rliA fnr trrf |ip rUEnki-pi. 
II. .LAlrkMF. iiiiRihibF qiA.., Lh.-kA. ^K1. M'nrliiliFlAii, D. C. 

ASIlLlTUll'i VIPUXLt JIKl'J 1u In-niinr miAlj-pi M'lfPIrtfll 
flri-jl ik-linilliJ. fll.lH-A LA J.'..yLH yfftrly. Ki>irl.-rjf iiinn^iPArk. 
S^inl r.ir Inf III nn.ljiBi E'Jsiik. Ldc^iIhlrTL-l H-JdlCIn. ] fu CtPriin-uEl 
ILlilr. lAn-hruirr. V. V. 

IkYX'T ILL] ]IAh1i r:i" 'Vn'ki 1 a ;a |J iUIIt calnirliif mlrriiM 

□ E liwii( nr lAjqvIfl'K .■qT.j.MiiA «.i| .|n tlip wvwn. YY'iHLe- Put Iel-C 

l-iAUel Jinl yijrj 'lr . I|. UlQi-'- IK 1. I'irtIL. HWEATi. ^Ip.ig. 

HlIX'lALrr flrtl.>?l>li:x. hfr^'A ymiT Alin.-r^f ninhp IJnq t*'P 
mniiNi II IlLiir illlf liviV ^IeLIEA Eii I^EA^LiEjIJL AUlOniAllA, J llklF- 
b.m Iri.' nilAP.ni- 

■Vl'.ixrt;]! aALbSJLk?! tn t--nrv1|H lillipL Hhvlrtril i|ktIi^ u hiAbi 
ITT ddp lliui. 4'JiL La IAIiL IkliEfATEr <lAAlr|n|T jP UfA.1. J-1l^rpl 
Anmrr||iii!A|ik Jipii|. priirLIinr biifkjciuuClAii fbribLilEAd UPiili TAQUiff- 

llnfiLA.In IbiEj . Hfk. ] ■III 'll I nr. ItJM. 

lurujsix'a ELErntHtTITY. BKK'KLlYlX'a Dp' M^linnJr^ 

JPnult'-1l I. UUIkliL liF A!mrt -n-nTbiiAn. Hhurt Liniu yinl >U±jT 
AAfl. ]lAllqlAIIA AlU'ATi r-[KC. f^LP.|nr.M ItCf-. YVrilp qiklij'- lY^nn 
?Ji.Llai3i.| Tmilj bgcliiHji, flL K lUlLuAlA at.. CaiHIBf. 



1 L 1 K>] ]f[D lECiyEV— llrtflt iLipPlFr 1 fHb liA«. rrh-*, 10 a. 
Tnjph Knin'ly Tai. , IL-lt HE'J. CltAllgA. N. T. 

UUV|^l]tX!qLK:MT l;I.REU:Ep. qii^y. Fm MdUk. 10 . 

"CAKvrnninri iVstlhni. lloir b* Ctt 'LWEy."' ncik AsnVi 
l^ihL:lniq-v, It. L 



OfTItLOfTlIA^ rr.AX |bip4 iTukln Tiin u purf bnrtuw df 
jTv/T un-||, qi'r I'p-Eq. -t fPJF pliTi 1n Ttrt- HdU tJKlfr line ta 
kAAp Alir riAIALLri VjfJ. aokrt LlinL lA 4 ulTAr 1 til tun. Jlv- 
nnii-jiliiH. liqinF urullls .Hiiial] -cni'ltnl Itmuiiel iqnliEauH- 

bl'nli: L'kIim- miiL nninu I- liiikb VI'.- n|i.-n.i juil Omh Ii4 L*. i.f ulld 
:pn i>rij HeAIaLiil-jiL J. ^[. I'l-jIA LLFf. Ca.. 3idlijk Lk^PJ niDAlA. 
I'Fiiin lll.fj. , lEkfTiJii, X. Y~. 

I'lit.rjbjiT XAMlia. Irf.ir'nnl Inn. nE*. . fnr i-haIiihs EAiiArmi. 
Oqi-.iiLj, ].A.a:nliL: t^niA LodUicSd. liidinirflvA liAiEkleL for sianips 
cnr. id.i_ofi bqyTiCi-ni, rjii. ^JmeIeli.i. imiI.i. 

isi r-i>:AH l: vmtVT rfiiiiKLXT eau.-vTxus— mJTpT ir-“riiiihinl 

■siitiTij' ii.aJa. 1'iiirAT^ civni tE..m f:Jj.-L0 ta irj.nn wwtilj- 
In-licvil Ink JnJ -crubp Il-tizt ill u-l InniiA. yiLTiJ ti.P LiKjUbl. L^LM-- 
bqrlmnl i1 E^ELLEIIiik. Lh.-tir. I A. J.lq-kim. Mli-Ji. 

flJt-VKILYl. At]j:>'T!l far * 0.01 VAHijm tilrKin-r. 15^ 
f'^hni-r mlplhniq :ih blpli hi Ij^ piiriTliir In nnri- V ni irlM jcth- 

Ublll HH ulim Jaeii inn., 1‘Arrllnry esii.ln^iA. AltA tA., JOI 

YY. Liq li iiq.. J'tpq. b:. .^a* Vurk. 

] IV] I J. ETAItr Vem In 1tw iilrmr lu^liiwp £i«t piylni 
En-ili. nf LAjiJ-. >YlllU'll> I'hAVicll 'hifllin.l. Jj l» m iljbly. I^L 
pin MrATV ll. Veiv q.3EllL-nl.iET-_ r'lmV, iPcIiL ?q 0 . I]ini.lii, -SiAi 

VVa'x'JEIi >l:qM''iftrjA'il fAnnL [virKm oiJlAfj aI-ia a in:n-]ilh- 
jit vun^lrlqvl u-IHi aIii-It^:iI VAulLTinnjiL }>'>|lxfr /e t_'A.. -E^prlTlk~ 

EIaIiL. ill. 

IMP I'llll fi'jijTir EA m_i^i LLi IniDifVf lli-ci In jimr niniTrl MPblTa 
Tf|.iA5rn:l-''k In i-niir l.imiiij-. tnww irlM-'hln -trtiLII-fIiE.L ’hiaIii« 
b.:i-H.-j ^ <ri4rlAllAA AT Ail'llJ.1 EE^LllrElL TVeIIA fAr rpcc y.lE[L:ulun. 
IhAPl. X. Lki li-l IE. EillEL-r q'll., q'librnpi, IIL 

HlEFRtlTHWrKri tut K[IFf’RHim 7 |, HALT3H1EEX Ui iaH fiA-lIu 

IlklilniE lyyk-nu yulqalilu flu- nny j'lirL- nr piFn-.iFi" :il 1 r.i--ljii 
pminiEll lini. -irrlLn fiir mli.lnn'jf. LhnnI l.liliIJiin L^i^llTi klB 
X. JAlftrun at.. riilAifA. III. liEpt. A. 

Yl AXTnni^l.Mn ftE-imilTlL^ imL Httotr Wtn. fliir 1 I*- 

m. ir-1 ilir .|iir.imnlA|n AncnniAri iiErnkli I'm ii.|i|ilT. r..Lli Far mm 
nr InrrpilsTCiTt JU|.| PTfAhlTIlMl lAPl. rp.ikpl.|F ivT -rnmpip||i|Ln[ J]0n 

I. 1 Slilii un>:illily ll■il|l CTinlUjibio. RAdJilrziL AAiirK En 101. 

II. illiA A'-riAdl'ElUlA. AM q-n.nr.lti AitiiE>lt|.riL Ij- ppiAlJr:il hAAj yhi] 
i1aj|i n atA 1.1 liny r.f iilir liriiii-t~if 1 nr LinlljEhTf H-lirvih. liffhlJ 

n. k-n-'A-l'^l. t-THik Tlilk E'p. AiiIa b^linnlp nt AintCktRi IHl 

'ifi.i.ikiii .iMA . f'lilA-r.ii'. 



I.IVJT >I.YX lAlfll ('(iJLVrrNlTY la A^n. Uj AJurmN 1 

rrdl bn Lill Il'ililA. I'TiilIU orr tLL-<l au-Ii wrh. ^|A^#J- niiiirk |b 
iTirv y|:ur j&-| plE i.nin, |brjr..| IIAYT 'LllllllAU. >'D Ciir.ri.Ep|[ 14 . 
.Xa cuDlciql. i'A.'nlAUlJn fret. Fullk -f'. 'V'-iiirliLri, iJrili 4.;;, It.. 
Cllnnllu. MdL 



WAhlElk 



M4>T4i[jil'V4nAi nr pm.-iil Aiiin. tja-Ia. nr mnrinf rn-4in(r yiil -■*- 
rliniiiiu pEKii aiiiL lyi^. H JjtLii.il. It. J. ritinriigi -lieiiirr. -0. 

lVA\'riJlh — -fii 1^1 liiEii inin-E] wtlli m:ic.nfjrL-unrF nf EiIaN bIiJ 

ii^ltti. in ni-finiip PivT nri-F -in'l Ar-ifti- irw. .'-I'Vrl Pi''Dui;iPr 
JH'iL Ei. tih ai.F |i|lLnl]i. VIJlill. 

WaXTYIi— VI ul] iiMlpr nck| nk'llilk' jnnnii. Mini'll], ‘YLih-IjUJ. 
X-Ey iErktr, 

I'.ialL l'.l]Ll- fiT lip-nxt Ikiinli.r fV'.Tnin. rriA 2lAnila JiUdt. Itlk- 
nyilll, SHkil .VInT.yrv. I'l-nl Iniim. 4Ji|vin]rMIIIIII jinl iLi&ILu 
lAHJ lt Ip nnif'.rn'. jAUf Itijliio L HE PulrAn ai.. Nim- Ytj». 

VVaN'IILIJ- -|t|-nniiL bfnr.d Vprilrab Mrillimirp- rV Ir tnnjE4 fillFlniq 
:i qpT -I IrTAV. ^r. t'linnihiTlp In . IL^rTI^. ^ J. 



FUR SALE 



.V. 4 ' 7 ili'j ;!5 i.i:.vq'tX4> iiunn.prn rrip- lini S Utiiitlfii] lai -uf 
fniH IpiUillit Nr 3 H 1 i: puiEAin-: ICUd' LLli-k hi.lt A -HlnlLin lyin. 
n-i-jili 1|AJ nLli! Ktalib Li.Lp 1:u -n-i-h. IV'mitJ ipii.3 -rl-ilinr lAl- 
ti. 4 ). Ji. Uv t 33 inMa ■ylLli iirlTikieD nr <if.piln-iqNn. iUJrru |^r 
ininiFvr. E. TVAiIaII. S-L* Ih'liLlAA Tililj:.. 4 li li-:ikn. 

f-ini >Al.bl — YliiLlrin pL.-l nrp taimJiliii', |.|r.i|lpnq nAllJIblAn. llUltl 
■EltAlrlq- mi'L E3A niriilpmrn-:, plM .T.XilO rcAt llliu. Tlktll nil -drtt. 
C.IMI 4rJ. EVn, I-JiiiIh TIvrLE. ^rtili-O. I F-c. 

I'lUL K.TI.K — Xlinv 311 liiiiin jinl.-im.TRk|rl-f knl>r y|q|| hurnEJ 
jad ik.:iAmnr|g rrmilnqiir. fl-i. i^ n i. Pi. i';a.. IiI. .-llkiEty. 1 ', 

ll 4}>Xb] q'V r.IXTihllt 1 IVA i-yi-]r .^irlnii E. 111 L iJpqMiAiiqrr RhlO- 
USm. niHlr^Ti. :il- fl-S.'IM iaJiILi Ij.ry Lpl . JC|rhSTd3 Jl'AI WArki, 
Vlp.iilti.irDA. •yi'li. 

|JrVl:bP liblUl' fl['.\h. Jit] b''lj>!tf, rnini-j-jii. 1 jiKurl !i.m. til'- ilAtif] 

f 'T J orri I n ILiI- y. ft I lniAt jin, altmi. niiiai 

t'lHlS'Yl'jL.-q - .1||» I>|10 Ai»4. E-IIE-.III. ?ih iklfi RAppi f-l-1,f0. 

]‘1:ll.l. b'Elnum' Kniuily nil ^ .-MpIlL Hq.j JT ILnlrlpllji.. 

l.blVEir 'i'IIJXTrM] lILKHfl ' Al .3 iijIAl JjH ]nitvi4. rnr at1* 
rijipii. VVrII p qp Mq-rkrr, LKl-n K. C'icjItji] I”j4t1 Arn . riiErniyK 

|4qp|[ tq.l l.ll ^irtA liprM IA.'Bi:lln yiAiK-ri. siiaI liiipq A-aLErArS •I'qtD. 
nn qj-kil. VV'BL. MirAftry. AUiiillPj Inyiq. 

FOli PALr — JLIlAhsnihlL diAp. fAIlti AlUd kliH-h I Ill 1AiiU 

Iji pahkI f I rmlliir i-vUiiLfy. AL m. hyrkplii If iR^ii nq I'lp-t IT. 

Xfunini'n. Ulilnnqrln, Iran. 

njE aAI.>:- VV.tTVmiHI. E.T1 jAanrlFCNni WeHA Let. Tliy PAui 
Ri-|i|.]y f '-A. . Wi LhIiIIi.IiI, ElliJn. 

W'ArRE! RriLUl f^.OlL Ai3lUh 4Va.. 0:n Hu. Iklb Apm- Chi' 

■THlfi 

rViJL bfALR-KAliAT Pheu. HxO. f Nnti ar'iypry |ll. 00 , 

niibck. I[i.rry 1., Inrwvlpnr PILIhEWIi], ^Tjhh. 

I'llll SAJ.l! IH ntnvBiT' RmEfT ftHEA] Stiii^' flEtU f<r 
I'limlhn. FrE'nIq Hi.a ’V int. Ifnacvut. 0 .'. T. 

tlOO.14 TYI'fjW I[ItI{1lh $n.llA-|:iA.Al^ ttOU t>[lBlDbl> PanTTim 
ST1I4 JOO.Oh ilA KJlliht'^ S3H inUi St, Luul^ MO. 



u 



POPULAR MECHANICS ADTERHSmG SECTION 



^uniNE ; v^rUiic iittviaiti far « iian^ 

giillru, ~PjnEj|^ A 1^1 1 Jnliin, ~M1H|. 



UEVi:], JIHCV]; nar uld inil. Bh«li, JOCi.M. Htrmni 
BpoMCrrllla. Ci. 



FOIL ElALE — An auiamDldLe tmuoid tMui? chinti irkiaDi C. 
I H»n1, W noKillar yv*., Fam idit-, Hirh. 

FOPuauK c:Hii^ErTi: uuTrrTn lAJitiia. luj uo, EimirL. 
Np Y_ 



l^wri aLidir nlm $I.n mlk wnpBll. iU l3r«- 3P tc MP 

Ibr. I. Li. Luhb a Spd., S Fpi. sl, IkUispeiii, l^coc. 



PICKil IsuliKic — .LJ l iibiiuL batLiilii unil Elidlr li'iiL -^liviinfnj 

A L^kmpbll]. MUIt victuc lUUp.i ^V■■lLlllpl.lJ1t Hi L', 



kKK ivii.lt I >AV umJn' ''rjpfrrrrlLKii ' AicfJKiii. 



EALE on EXCHAMQE 



WA.‘<TEI» au EXi:eum:I£ nmlabU ntltr rlnH tm aujinm^in^ 
HiPiT iYiUL[iir>.ur ui:ii. 4iii.TP h:iti) riiipJd iloor. ]3u pLlh itanai 
Mr- Itlnfc niju J|| njirrilJiin, In iTirvlilllC ClAHlLtLnil, (lllL Ifln'ih.^ 
jl.SM.PPi Hjninigp Brpi.j Ijni'inl. ]j»rk. 

STATTHl^'Aliy MTr.l, w|iji thaiIIt Twrhf and !jliUlili«l 
InilEi ^'hac hfii fpu id atlcr] H<u«ii auitC' bujlneiA Dai 
IP^ literfen. -PhU. 

< i'AS!it^i;c:Li aUTuih.siUjj'.v mwii dmaiikim. TiW-ou., 

□ r dcliLni# h« irprlpbL pldojo. VuUcnra Tv., L3liliiu, Inil. 

^lAKE ClTFhiK rw rwn QDll l9pll(ilprr CPU, fkii)d CPDiJLlloa 
mu IJijJ* fW laiflU mpliif. T. H , M'iit'JirA. [tyiliAnliun. N, Y- 

EXIiLJA^-Uiii bUliLTd Ubk kbJ jYTTtMiirlui till IPhkI H-iEiu^jn-k-j 
WtJk- Tor pimIiAiIlta dlililiok^ .11. iLoHFrr, All j%pnb ailfe An.. 
jto PirKi 111. ^ ^ 

IjKHhjEsELLB AKhirPliASk 0.rMl'LE¥l!; TTiut raidjnr «la. 
jM>Mlr. BILiiffrliiiJ. IC mk fan. Jf. Y. 

U'[LL luy 1‘1'lhiili^ kirv^ l"lpc- -raikn. COBE Al.PDP'i. 

f[j MlpmnlJlIi. Pf. I. Uilto . Hndli E6Tl]lf. Hj. 

JvJifJIrtSEjR A fllJSJjKH' E.J1A.SK ih-ifL fiA I ]]. 1\ muliiEi 
euLliid br ]* El l. tiL iiliM Lulif. JitetibJpi i?.iiflEnEr. ■CuLiij, Vf ii. 

ACJTXriciikLLls, uM^lnv fniln*. Iiihn. r^inctu, Llf.jiiiif uPEiIe. 
DtllicrE E^piuiir, b::lii4liiSi£.l>c. V. 

iJ- ■'. Hi^U^ri-.MlTT/ mnlPrFTrh In wie 4 «id<r Uj lUiPi 
idpTJIb. EJej tut. I'rrflHttt.m. .vwt’ Bniiijiffllfb, Lli n. 

M.iiv HErT]H|^ i-liTUIIE tmHrFi f.ir lUDh Uai K £auUi- 

JaU. InJ. 

ELlS PJtl.Vnyil PIIE.1K nllElIl, tty IVMil Mii.i|iirrTE^ 

la ■>vJ. p«Jur. c;. Mfnmii l^lar«ii. i! i. IHl iPmvniHI, UJeui. 

LIPTEBk' mEIILi IlilL'.VTY ItlEillT hh ~^E l^^nii Rrrr 

p^iiiotl. WiiJE. |i«hv Tim 111 miiiT ti^ip built Hei pm. 
|>TCIIlEU. -UllM. 

ailiW IHKIlHHEJLHhAT HI I.L 1!1 ». hi 1 [l„ TflkOUt dwlq. 

fJlU.UlL jur.1 lA . a: lib rlLr.r 4 'li-nUlii4. 1J|||q. 



WAEKIMEHT AND TdOLS FUl ^ALE 

- ■ - 

3-u-Jt Ill u. I*. £LwiL iiciiiri eujlL-tp Lu .tl. P. 

WhNni^ Et-iojii ^ii:ie. ||, t, L«mi]abllc> ilcu 

?iipnr. $3d.Ub. IU IJ L\ Lhk- kmiu pnffiiit. JLLDU. jIM klirUfe 
lAEbilii HiJCtJEa. ]L kaiEj, llilt yurlk Arr. , llrjilT.'|n-A. E'liiin- 

POE HAIrE>^.]n« L 1|. V. u'.imiPiTi ILb vpk,. Alurnailiig Mt' 
n..t, III.1T <F^l£. ITS4 llBf. , F^>ll ul IlL'It, Hloibl. lIjrlllllT.T' itAMP 
I n., It F.A1L SViKiblluJilKC H.1-, J^rlMli nii-^. 

Fon hale;— A pwi an 'rAii^iua itnieti kiPEL4~iiiiLj mLui <tu 

nriVAJ lMi.ll un. riJt; *11 uUELiiai.lh' funk; lAlP.PU tHil. FutJ l|n« 
nf n|lw »*.|i|a!. Iijnli. n>(i[in, HirlllDl^rT Ol., dEb nPiJ ElJ- 
mniET StA. ’ClnElnnarl. Olila. 

lU ll!i. H. ± e:V 4!JA{. .tihaliiin tnuinn cuw ltiiI miilL Qiii- 

eMiil^. 3'rLM-, JJu. I. El- Pcik-. . Hnultofl.. A jIi. 

Twti tVfLK tWij i;VL.riln:«, JEarlin uiid 'iiirbin^ 

lUbJlIU OiillnL'i, It.ia ]!. I'., af lEll.dl'l, ii lEiuilLiijL ^ill_ IT.JJ- 
byipl.ir, nlr. I'nMInjp sin/I ijmial-j;.! iiir (ulp ,)f i.-||||p. JL|ck.|rill 

Jtan UaiiEiouiM'. WIi. 



TWCI ITj EE. 1% itd Uiran 4 U. I'. IUjc|l..ri,t Ki4i.J|||i; f|iEl. M PI 
cim IP Plate InmiedUEtlF. Tim Utbuiu a ht^uik UniiUnm fn.r 
^Aiiimliiirr inilii. 

miESTlIf-U l'UEE3EH^-lk:kjlLl Ullil HU, dlld " ^1111” htirr 
iinai. All bLilx'.i. lEi-!aT| JL.iw.|i|L f;i.i., Tiiulh.vlUf, Hi. 

TWO ItALEblVEX rjfk’TftUii'j'] it neb. nnU <Kdrr. 
lir A.ETyrJLl F_ III. 

IwLTllU' 'dnij Ear fni« rlicnEir bbr.'n'iiiE bTrE.iliii. nu Evall 
r^mi rnliuii rliiHliif UlllEB, B. JF. Ui.ilil e TbC'J L^llL, Uii|il. J., 

^TOlli BhiJ. Indl ^ 

FLhJL d.Ll.1!- Uiiu t 31. E'. pu.iJlMb; nmjiiiq, tbrp JFl |L !'■ 

Ildbn inglEMi, ilituk d III, It t: iii, ilr ccmpcEiSbin. Oea, I. Adaini. 

W i^iilh Wt,. >inr Vp rli, 

W'ATIIH. HH)T:f>lJ!B [« LlfJil Pljwdt lin, lMEt«t IhilHl ll4lllll iH 
■HI- Ji-imr. tlP.PEi ADJ uii. I'.irt i-nrh null 4^ilu:pjp? Hir liLlnli^. 

K. ly Hiillii-. <3i:n Ate.- I 'lmlniri. ]'p. 

Full FiilLE IbiliiiUi «||I| PTombl-lMiid 31.11*1. pliiHri. Fhmn, 
mlUixpL iJrliic. irtPilmH bill cuielii. baHiif pitlb, pur ciiuar. 
EVnrll. bbllA li'iTI. n-luU., uIIht iiinrii|ii|.rT. llhlipfri. P'llllfJil. 

JaJUJbnlii, 

uiAi Sj^zw +, ? tad m IE. P. dn^li: »nd duublo niirlr-4- 
vlU Ljvtnnt 70U. Fi^lV barftJlih bi RArhii !.'■][ Cb-.,. 

JkneirUla. WJa 

F031 HALF, inery n.n»rnip.lilr. EUtrni Puuble tnlri piUBC' 

WrlEjb far r3rciili.T. JirKpli Dbiiwn. .minmaKii i . WM a 

ih f1. I'd UASOLENE OiilnE' «lLln|!l illli drilTlllflt, W.ijp. 
SFinp r« elPfiUif. I.y«wh Mniyr Wnriu, fclilB. ItL 



rOTlTLQ rFESD— Tau'lL Ohd. fUlL VhuE ;au Wrf In «T biT- 
iIlIil IEiF id uiFil itiiFrllliii milAri. Ilpl. ||. Ilpi P^^F laidEbKr. 
JPE H.Yh. MIlEPIIhK. Wk). 

liEEAtll^CA i.S33 il'AffTTSin^ F<ir i: b-yul« u|]iiEH iNiw« iliu. 
hLt Hiiil HRiar. WrKv l^cpL Ad JCI^ndi. 3rap ii'aEbk UinJEcinr. 
Vittmnilo. 



AU.MATiriFE |ilAi.'d, cnnimuriiiaiA nln, et.ninii Ecrr wtbm iiid 
EEneiUDM bl LAP 3'iCtida. flea rdiiElDd' iiiuEtillkb ]U AEOptrEi. F. 
>1 Acmil, .tvi Till S|., Ibifnhh -M.V- 



J'JEE.ITEMU FF>:iPEJaH «( i3l klmlA iiiil ilKi. AEivr and EtbLlk. 
Hillktl bilifffU t.'itkgiiAT. lAdkvfllr. Klh 



klHJdOdV UOrOB, lA C'LUJcfiUE^ It. U. aKliPiUEO'j Weil: 
WLIIgg, Pi- 



1VA>TiU3— A ''Eiie“ lAEllt. £, 13. UeiuJt. Ceuict EAIMliiLali. 
S. H. 



EBTbHAL M'UilEB ^ ilkn Elutcnn ilUm— AlAi iinrtl ILlnill- 
Ian HiLflKn uiiu tiji-aiii, Ab<»* m dc* lii>iiii bAipr btoii 
iiivd. i.'nn Ei( hMl IE 4 birfatp. Tin WtlUii* Mabn' 0 (h. 
■ 'IncInatU, EL 



lEUKi LaVILkk — smu tuitlnp. i.'iKni>aund ehej. P Ll. JIvl 
33 III, INUbSi nman. tei intlnci. pah tad. Muiad ln.nA 

Matt ram rt^uJrtniaiibL Atoir TaoJ ■[>■, IjiijiiE Or. IN. 

^ HuhdF. I'LiUnF — u (Tl. mdnBb. AluDlmini -mufe afeM, cia>' 
]nr iinitr-litbFi ii, i.iall, IlniEr, EMJbnntcr, 4JP.i>fL AildjOai, IViu. 
jlniliap- gldntF- <1 - 

Wi; UAX[|i]jr, KI5I.1>.'';|I-JJAME I'lElt Flklz^ HUIEDPIOOd CUhT 
41 niWd Alin I'nUtll, llJnptrA ElLikliJE. BaEJUA. FPhibnd EEliur 
idhIiLdeet. YIhIuiiiJm. KunAf rn., At KMp Dtiyibi3in, 



.ii:w Bcno liarit liuliia Eiiilnn. tlirap. JPl Bbtrai]. 

ItlilT.. ItEraJL. Mitli. 

]t[J I A' A FtlOT- hJEVKlL WlllllJ-TUltdVIdVEr LdlTEEB. lUlir- 
prbbla n-ii-ii Ebmclftf' kniliwEloni. Tar Um. Hkiamli,i hIuJL iMriLnL 
a EK wuiflrJ. kiiirA-«bil 4tiy. L'altfiimlj. 

].Alt4:F. LOT I'lF diJfaAllnl EiAfl links, dlKyrint tipiEFlci. [PEai 
]it Lo E.3E>t nallMA. J'rknlqrllr oeq^, at aiiC’ball caiL. Alta 
AatalLnE- lEEfagt lldIei. C'aUuma UEe- O.. 4 Hi W. ImliiH Ml-. 

iLilrufa. 

30IJL SAUl^lErkfillt: ^nttlFoE. AuEotaiK PHl UwIJu lli- 

flnEA. BeAIiAA, L'UMIJW. HCkMEl, UiElllba ILalA TnlakA Hiiw lJUlh. 
um| liFimrAl ninrkjliiu^, iL tuimlq n-Ecn JdTt Ud |P07 IMir 
qiiiiA tIib ]|4mUa llKbiiiETT 1TPL Panni Bt., CkridapaEl, 
i3l|bi^ 



Fill! EAF.U — Knikx htlis. titEnu 'I3<p In., Inira H In. hFirm 
etiiiEn. liaiupltii bvlili fulE wl akaiiEa iiaii bt eya aU alu 
ikrciiJi. T Eb I'J In. ; prin piiIIt' 44^34. Aibjrcit L. P. Omniam. 
A Huhl, AJkJilcWU., Ihi. 

L1V|M1I;ILAP33Ic MOIiVJ.S— H arlioi Ilf II jilUHtrLs— El'Lnilnn 'l-plt- 
P'Epb— lL«Dr AYir — y^iunio — S l<ul 13 flue — ikauPi TuEbltic— Uu. 
r,^t3iia — tll±q IxLd JluJiEi — AU Llm ^ula ut ILah KViiinnixiiii. Hru 
xbcwiti atad IiumbumJ Lu beicci^wiilI Eu |ir]iicnJ bc^Ji aC ULUin. 

rrlEP per K< a[ F — fZ.SP -cir Ptc cicb. nsHppEd. I'ppulAj UtEtMnJm. 
bi.ak l.iEliiL.p WiiiliLufiari dL, L'muiiu. 

ITIR RALE-i-Gubliiit l^bglziEi. Dinampldlei, nikElu LPd. «PEj..>n^ 
aty, aim paMlAfA -dOeiMtll lultj PIlEa LllHIl 1P H01uij[a lltd fuF 

hLi. Apj^T wlLb ilJPiEti 3k W. lilElianippiid Et. d'^u. 3d, III. 

FATTF^IlSE klAEbEIbi! — A boik iloruaJ Ea Eha prloidplci eJ iLiid. 
Eim and wn niillni and niakllME. WrUtiii bi O. II. ivilJird. 
n ptaEib^l piiLierii iiiulsn ar run- ixpctMiiM. TI1I1 bock; laii 

DMUIIlht^ Iruii ll'T ■bld'i'l. Ia II ■Implp, I^ITPI. aii'l 

cApaUtp ainiier Elmn nipit l4Phi aMiif Elilo JIm. 3!1 ppkH. 
Ikb JUiiiLrailimi— lyk-E tl.bl jHdbipaliL FcpuJar AlKJiaDka Bail 
IIfliL, in W-.itli.lnKkHl Mi., l.1Hr.iK:-. 



UAJiVFAtTUItJNB MABHENERr 



3 ><J YDEI IE'aNT >P biilld Muall etja3liia a. iliiOfir Wa wuE 
10- pt In EOdflh “Ilk pnp n-n* nr fan priTV-in lP bUllil 

11.11 rltCh iiE tiaalliit cnplnoi: laimn mltliNif 4dt 3bi. £Ii.tp 
ciwItEE' iiaHFum «k 1 ^imubiihi fuiwiiIEiI prifuilEbiii t(i LfCp 

3'aur farnuT IHT- TIie' CfrEane Jirl3l fp., iJittIIIe-l Dhln. 

m'H aM>{. PELllfEF31d ba lIm. inaiiufammnc Bhait. lEici.t 
iJcadiL ]irE<TPd tki.i-j 1'n.iiJiiEli, 3lplil .StaiiiiiliiH TUft, TihiIf, 
UiiilrLd, Fanaaoi, .\avaklEa aiiiL R^^laillai. Wa luinurxinra and 

l-llil ■ miTAft rnr niij aiml poirFn^pd utlrlii- f^lranp llikflFl ^iip^^ 

1'a., IbIR ClftauEa Air.. Clikapi. 

ikLii;, E111 AHH a.^d ALirii].si3M i'a.-cti.mim. MhixI BcwfUi- 
ilEO. FitlEnu, ^^cdcla iroUilibLi. ITailPE LPd Ja|>apcln£. Jiairtb 
I lijraBO r III Evpila. VarEli -niltMar.. IL. 

] >bVhZ>iTt>1tK — ITk trILI flHalnii Iinir biLLVlJ iii. Bjla jiiiir 
mpdtiA din; «>»3 j. alM nfthnurMEurd niiTtiiibi; Sah^niEZ A 

1^. 13B lUiiinii. X«ij Van;. 



Patch FOR SALE 



Filk PALE l.No. ll. IkiEtiH Kfkna 4tt ilH- GiuIul ScUlnii 
INiilkni nf |hn A|al A [MtdiElail ciilT ami gamiEIM. JiiddOT. Im- 

iiimclt EVEirrIpr eo 4ntElitnE wi Vk «tkpir i.'4n lit nU Id 1^ 
I liuiEHJiili.1 Oamt me Id b"ilili:ili E4 lii4iiiifaEiim AImI kaiilet. A 
L-tiariu far a EaniuM nii a utull IntciuuanE. 1) A BidlElcri 

■'Aiiki-vi.'iitp] ' (Ffivilsplr dliplnpfi pfipiimailp iirird itIwhIiI a<I- 

ilwu C. JriTllAI. EtJ 374-. EuihlMHab. Mima 

0E:TI!IG}IT Git BOVaLTT. FaiiiiL t3a. uCF-ME. llEinklac 
fiitiiialri Ibh tawli ikit la iiFFiiuil iv iii] 1 Imn; fait irkiaL GboiiEai 
and rbsap 1p niansfapfuTi. Ttrmi mHiinUc. AEblrut -Out. v. 

dandk. urt riF HoMniE PaUicaj, AihEalinla, Gkla. 

EFUB dAU:, fxr 40. kfalET, paeciieciE InMia, Eok'OhDi ipppaEt; 
biktoiragdiial[i i^inknhlti LuirimETl nr dnirnwaidl Hi maKk at 
nanllirl dkcUlPl. ^ullibli Fw miU Pilin' butlDtu. A. YE. 
dmttik D, G., HiBEEiDEntD, 3diL 



POPULAR USCHAMICS ADTEEXIEENG SECTIOIf 



S3 



FDR EALEi — U^lf ^ traEf [iii«riT< lii Uitlr Tllltpit W|ri3:w 

Tii.iilyLiir Co., Ft\tnL V|'iiKr Eisi' n. 

l\MnErLTiTilj; 

t Tnh siJc. ftr Ijj ilJtD rinlilj- rii-li Wit 

7^ijr i[lLc. Vi>'r1rr inri- r'liHrUn 13jiuoj^r. ItHc ]JUL. JCL 

ir. fl. Ii-ATENT hl']TJ3 [M I’HCH' KM h3S7K tiir r(1bi-|i liuvl ^^un- 
Jliiur fI'ii ln»i vs^rkjiu mDjElf or Mnir- HliiLiily luoiiiirjol .irt'L 

]t*i« ^ppictiiiitlj- Frniik llTliificou. itHoInr. Jl□ll^'llt^>'T. 

>■'.. ^ 

FDR E^LE or -cw loi-iltr niKht^r rhuiWI [lEd-nlor IfNor 

pr oiip liiiumutloc. P. (h. Uoi ITG. UiULlkn. TV>h>t 



THETU: FBOITTH Pli I'll Thl.tftR- 
Heem I'lait, ^urlrjielil, ICisn. 


l[AlH bffor. LlArOllllll . 


FtlMBI ^AT^'l1^i' L''IIEL:ik Hiiil RLobE Tdlrp 3rvlorT''blnu libiM 
lyl-ir iPAnufarEuroTO. "lOAir T'O' m'ly. T3'. TOirli. .liibTn. JIL 


l^-aiuiiL nil AlihU^bUd- AtLUlimvnL y\ lli- ^'jnHT, 
3l77 l"OQUbL AJt ^ ]Hini|im. I'liiiii. 


PATEHTJ 




WA_VTi:ri— mAa^ urAt.Tr 
iJiQlt ■^■*' **^ Eh biril 4E biir-i;ml|^| 
preiud. D3n Tu ^ i^hjiiiriJEiJi All 

I'tJLx^ crurtHtca. VC, I'l. 


10 npinufpbEUEE— I'hifiit 
PBH liy iiiPilii lut Eprp- 

0 loyiliy birlEi Aniioi 


TVA^T tu llirv 1 ilUki liiPPhinhoL 
AiliInfH Hoi LLia. 3]]|anolOf. W'lF. 


CUtEul. ll'liat ho™ yp'-ir 


ir VUH HAl'R AV m'EVnOS l*t m jorfoct It or.^1 Dub 
olipniiiw Aiht HrinoiPtnr LtiIo- ha mubp'iip. Hnuil >lDpiEHErlMif 
11>. . 1-1] W'Llimi bllrlE., [hillpF. TEIPI. 



' M'ATKM' >K)rf or "Poir L-? Juiiiii ± IW. 

{•|l wiL laiTwin, LlcTEhiiil. ffl ilii. 

TVAMTt:Ll — <"AI'I tJIIi IHIlli unr IClTcn1l/Hi np feiild< itnii*- 
■Dluluii. ]( liu bi ULliip aiullrl#^ uf htiy^ui iml klln^L djUr 

Tji Ill-ill- Anlb ir j oiii««i. >likiiura, Eli La 

WE P-ELJj I'ATE^ITIi- EilaUliJl*! wn poiro To kAIT or 
|i:i- nnn 1u h:]I Wtllt ClitrlO) A, Umll. HV., J-tSt C.lliikP Ib'llr 

F' PlLWltr. ^ 

Him-Tcl-'? iiiMily (ur jiiTtprivrip. ]-oit iirkn. llwucii J[rfr7iii«-n. 

Md- 

I'iTOSTEKBi — Turn l-nuf iidlcnr Into cn"Ji> Tfi" Jo Jc. 
sril I; « eu ElIo tmilnvu -’rUli 1 l Vi'Jip liiKnbrn irp ilnliifi Lo 
twrr flpi- Ui "Th* Vilur of I’^Lmbi,"' k£lly Iwr. Bniii- 

TlOllCW EIIHrpiibM.Td. Pr1«. ft. SpiJ 3]- KiAjpJli. Ull^lA 

IbinL IHil|I.. -nilC-IHn. 

CArClllr WASTILD U' FOUlir IniKTiUir In' -Jfbtlop I. ttro 
iiolIpklliE t^lloinnl IDI, lunifdut. A1Il0P<nLl0 nUll iy nrlrfll OIL'k 
I.lhfr ninyiiilniip. TAjr pirLIrvlpri. ■ililpiu □. Lup!. S) J'pnli Sl. 

y*v Vorfc Eky- 

I'ATEkTPa THAT I'mjlEfT — ^Lrerifl, IIOPEKf o'lir'k lu. titll 
01«- jipi KilJOIjtiHt: hlflllO^ roWimiir™. A ai-piio Toufc ^■lll 
Erv'r FjLZEtfhld * C'li-r IkitclH iJvnoiT. ]ippt- Ki. TVyklilnpon. 
IP. f. . - 

PATEHT ATTORKIEtB 



IV^-EVTllll'S' I^■^^IR^JtT|r» lIcKHi riLBB. IL rclll lin-r 1 'i 
uniiA pitcnLi t4iit uroun IH*J P*i> thrtr o«it aiui lupf ip It 
1oml rpfPLdJ. EdorLurioui- bupL-iiilind vpnufL IrOiMo I'- oulLi 

tHiLfUi iZrOTIHTl t*ll LfPil: lypffi Ctl^inr ]lldllP:iL IrtttTfKW 
IJhP BuPlld A.. Wachlinliiii. 33. 

(.ASU 'FflK ID'>:a.& ISlmJP. |i[P0UE(d -rn mErlliirliiiip. lAfEII- 

[Ipni IP hi] Btil HrElrp; npiil i^lpll i t*Ol lJ« I "Ijlo 

biKiij. ]]. auUjiJErt. lAiiibrfLi HI , r iiLL-djii. 

IlCItULTAVr Mvrio;— Wood mi J>»ay Pi 1 on MAP ]]!t AdrpT- 
■UJiif HoolIoI', -cf rliki lufiiijiip. nlilbrp co pyiniLi, ibPdpmLrM. 
«r. ! 9 i»rlj| I ittrt, oonloJnrd hi |lw :iil- t" 13- Vcwmar. I'litni 
]-*vybr. Ih 

l^iTBrlTSi THAT I'RDTKILT *inL P*?- -tdrios and 
fi*r. Harra rtrEmv"-: li™i bco-jlbi. Vil- 

spii B. l-=4niiuii, Putcn dfil 1' Iti.. H., W., Vi'oeI-.IiiCIpIl. 

n. 

iFAVI-: TflT! jM JPRAT llrnil itrLdi Tw ftH Olllllrp.. ir 
|II.U'I|LI.1-It HID Trpiiri Lhu rHjil rWl- iDuUryLlrtiir. IIIikI fij 1L&. 
411^11 ISlDlllPIl. FIOT^tfUll. llllLl. 



FATKVTdl HRf-ntEP Pll'k ■ol'l- ?fo »lliimi>»h' fru Uh.lLI phl*i': 
Pllii n-Lii. 1T» iFjnm. MUWr Ji FuUef. Wnlll^i.n . U- I ■ 

RAVE AllV Ak" ITlHAr Wtilo Dir iiiir Ik^Lf. 'Vii? I*prnnp 
Pii ■■ “'liyj MN-iiniiimL IbyrciiiPLii'' PWwhinl MolIiihf— nO IlJiii- 

tmblnnA ICillCd flW J-'- IJlPlUtlL £ 17*. ITp™* l.hTrjviS, 

yvp iiiiri^iiii, iK r. 

PATli'yTH. I[E1L|]E1LT JJL\>ER. juicdL iltimfr Anil niwlmii- 
ippe oiHri i ><>4 r. r<i-. n'pibiiiEioii. ir. npuihLiii^ liiEm. i 
Eulo n pinniliinlliin nii^l bLVPtL EF i pikiit mn bt bid huiL 
piuLir TTiihi it irim faiit. and. r?T oirooilT. 

■ l', b I'AhKFlt. ITlunf Allnmyi'^ T-Ji -tliJlPllKt U. S. I'O |rnl 
DIIIh DIO -D !^.. WBiliindlon. I\ t'. InTFiitiirj hiiulliUll rr*- 
EiiiIEiiI. lliploLDnE inu AfDIov lurtllllDU'' Unc tm Him rtgurrL. 

FTtBE BDDKEl — AD ath'ib paLirUI. Ibd LIlHr Cf4t lilKpl>4''4 ^ 
: nmpHFl]. Ti iifiB Yloipr indp.> 

CDEMIDALS 



}tA&hnSmi[ rHXjOBIUE UA'BICEBirE. OlltlOAll ChPrUB. hUiE 
[D HnliiET norrlnq. '>o. nii* f'liPhlM E. BhoW ('ivTUMnr. vib- h- 
(pkhemw CTiEintcib.. IJfik 4, JW F™a Ei., Saf Tcot 7i. Y. 



lAUhCHEft AND itEAMFDAT WaCHIHE DT 

-MM: MiOTUB iTbnTB and llwi' ' L* Btijlil "llici 
hlillihiif lilyllp ^lii] IliiAMIPlkiib, ciuililiibu- rU h<B;0»hrT h>r:[TB^ 
ElOli. Aliy lUPIE^jE dPIl 1mlL:l ■. Iiiplur biivL riiiiLiiiIi: 2^ Ee^E 

bukfvil i|M'k iimlMir, 2E-fiHA cliay.liiiiE, fp-iyiii|. njIb-i'OOljr, SO'tHt 

orub«r, lo-tmi Tj«r. £l-rpn dHd rlip bbii. Si-roiii. rmblL 

i-rtilii'A 2u-r-iiiL FPmJ-hf^l 'luaL, -fiipl Hlyni irJi^lFri 11T ypBiA. 

Ii'milndi nf iiiiirirRiiMiii.: piEiipEii^i, ti.UDi or idtb DdbKEto- 

rloii lo Mpu>r Hiui fu 1 yicpr 113.01 lApildEi Tub ti.SlL Umpe 
] piLb Pull. 1^, IKI^ h'lrijr _>jinr TiirL 

l.lTTliB BHIPrBQ AlPElnu BliplUd. i II. P., EMM, mill^ 
iilHiy, f-i'i, |iT. 4Elliiorj L'lFTliLrnL Ikink. ATiirliii a(L. ^hln, 
lsi:u' ^ F4:irris:]j-HA^[h E^l1]^vT[Hq^ Ju hfIem 

lo oDiia ouk ptrfEoA roiiiUllioi. ilnnlcE-^'folJEr IPut Uo., Uo- 
]3oniy. ]]l. 



REAL ESTATE AND FARU LANDS 



]-JLe>EJM'ii ilUM'M bt^T. IJAli; tJUS>— Mrnc dilo dol J hi« 

B Ivy I k^:U, ylj yurLPTEj iLhI J'JOpif]jT EPOEOdtiL Ullfa HEfllj- 

cry or Mooilli WwlJ imi jlko EO oim. i* |h»»» Onp trip on 1h» 
AEhiiLilr CuuLT 2bihL ECPh'nabL: and lui CLiy umik J ilu lim 
A llEA Flirni POpr lioiv. WrlEp fir liiEiirEnM.Uiiii. lyiri^vuo | ''Lm. - 

Llllly, IhlKli. MPMv 

full lEAtiH — Ijrilii, rrulA qlEyUyr Oabry, i^iyk. And fyETDA 

]]yiJLi. rlliiiPEO. fouloiT. H^ol^ pbiirEliua, ind. InmqMitnrJioi 
Idonl. lUTv: crvzco rl|iil: 1rm lo iiiEt; puilat brJuA> bu- 

iknibH. Wbllp IlHIUh A FinVElElf, ]>1PJiJTjUtr Hb. 

~ (IBDV AE'E'LKB AHJT UHAJW U]fJl m |hc xliirlini' IWlIt Jl*- 
Irlb- iiE Eiiiullnrli IMbiJli T^aluEPhlP. OlLE OliPiPP llliill 4LD Did] 
F.I 11 I Ain montlila. uhhout intpcwp, Ar-nnyL DruPio (Jiip (□ ti-*iA 
|yr Ri-EV. lkn.'liyriL glhilp:], IKAdLITr PPCIIPPyr IlIinLlllff, DltlJpp. t> A1- 

Ina: irapd Fim rtimat": to»iony. -chi^rrli. puinii, ^uir, &( -tAw-- 
hillli llllly itilni; olaia u mirttLi: iinUmLIrd dcmiuil ™ 
1 'rodiiEld. WrlEP dPlDk Ept mapcv Plioloi' Tm InJiirpipiiloii. W«1-- 
RiFjLiiinj I'mlb ].iiiiLb 4''miipyliy. K. n_ 31. C'._ 

J^U SALj;— Ji.OO* 1 |I|»« miip O^tniiifl, «mL tuiuif, bULii inJ 
I-ftfItt nr™ l|lnl>lr puIeLtpiaiI 3ipiI mm liEyiirbUJ dilFt I mlln 

Troni Oirr of AilimlOd rllloklT inuMlilvrl Pflplibiirlipc.ih. n:lipQ^ AJiJ 

rliuiPlipfL AEirby tronRiorlJlkin. ficLIliln, ]etHi oJIkbEo- 

J, lE. hiiirrFOl, l-ll'I ■fJwjiiiiPIE E1L., A^^.■l■1P■ 111. 

\BW CDUNTUV (K’BM:!! hy TijlionOt lii»iil«t ■orrfril f*rDP- 
Ir.^- ^IlFlrli-l InovsD. In I'yiu: Ony illmyrr. IlliIEP FhIlOP Rnd 

Kpil:* Fp DPlIrMdi irrtrO. iVrtIo lOr L ftimMiliiii. 

IiriMl i:ii„ UTyy| iLjILllhy, I'l. Vi'PrCji, Trxnl. 

~ llBR^IrrilA (k\3Ek% FAIU3B EmiFITll 4L».tO t« UDRW pVT 

hzro liriWEillllO uriYfllR. rJiiJi t.’i.AU iiiiiiiLlilj liif>Fi Ijlill 

III EiiJijrpLEil onlvii Rirm. 31-ink rfrcr^KiT I^oe panLoiiiiip nil* 
4|rnu. Kpvnli. Eliiion Fimii Cii.,. ^LD Eulila HuUJlU^. Elllj Ajib^blJp, 
TrKM. 

IT.Id A JlM.kll'tl iir EDo fv liny liiiji a. liKb. IrrltinLiil TpUl 

EI. 1 .. 0 I 1 bh ILc- Uu3r t'oaiL itiil ndll iuLbE you. 4 t<I rbu.n lanlEproH- 
tM, itoinl iilOro^ for Tut ]LlpraiuiP, ruplpi llvplij- (Ja-, 

311 . 

KlirrII [rKiilir^lA Villom hmli, fnilt. pouliT. T»«t- 

biMbl. OlIlF 133^10 in AErr. ID.M- hll PPM rAIII Add 4L.00 pcf 
iMiHiih. A nrxvH Mf piorp. TIbIr poi^wi. ?!o iHloryil o: tiDU- 
^I'lIip I'prkEP A Pyrkcr. Ho. 42. CLcrplPiiiL Dlil^ 



]?;jiKrJi';]nE^X1!; ASAD'ltKlJ-l.mmyl Ofhiibs icJ i\i Uet«Iod- 
liiPPiL Ml T«PI. -OTII 111 O-IPjiiril-'jIliklninjEiiEP Id apE- /eaei. 
JAniiii l.'illb 111 IE.IMD LIU yim liirlj I 111 .-MZH. tlunElilf- lajiiiimU 
llo Ir- 'WrI'f- ar nuno l--i Jloir r.'MFT rbfTFq pliii l.'n, AlEOh, Ttxit 



A PS01TTAHTJ. ISV}:«TTU:Vr-- ao nEfErb UmbW ±tnl PFIEIIII 
iJ-;| For OllP b'lbf"|i; 0 iiiL||ip (nun TaiiftlLIIi, ibi. ; wlH hilTym 
ii.|'lil]y III Tiluo. FrlEP InOD; ILOD <\mh. VaJiinro 4L0 pef jpb.-l><. 
II. J. KiiiiJ. 3ll3 IliiiAy KL, ]Aiiliv ITif. 



030 AL'HK bVHhHl^y plnr* rupnh. on lorn. FlLlAEyj. irr]| Pm- 
lirillllk. erlLby VIPCEE lEPFli;. tl-.flH'. TVpUld Eltt 11014 JllLlPibnll.F 
dJjE. unr-Erhlill '■Wlorn Elilt HMiL «■ Jm TRlu^. W. K, blrniiip], 
umIilE. HnL.li.liEP. TAy nilbf. 

llh Ar pi|;i U'tI.ri ]J>laT 1 :Ii. mi ai-m FIi^aiii mmi LiBfl, 

Fjlrb. ILBlO.ClD. dViTIdF IPUH liirp 1D10.0D 0131b: ITSt.-DO bin 
pin fnioi iiiip LO llrf- jran. WUl li^ AiiEiimrbbly IT .^uj^ tv9 
4-DiO.DE. KLpepit Bbiiliy 3:o. JylnDHT. KiMii. 

CIILA. HK!1T BIUU I'lOll Ample mbif.ih- 

iJii|i|iliiy rflililEO. 3-piid. TIO pcE lore. Hjd ffre. RAiidenaDL 
liO ]'f.liiOi JbulvJInA . Hl niioi polbj. 

Jm'M T I'AT SIBaTi im'ri a rirm- P|iiin|l#.ip frFr- 'Pi'=lii Ja'ini 
M-IIlIiclv J"J WliT Mulb b-lEOTI. Ilclinilil. III. 



r ri.lLH ■L'lJ Till] fJHFAT A-r~l..ri 1hhli III T»fu ifIiEF* lirp.-*- 

bEtidEy. ATt ripe J 1 3.1; ripi mPM. n-hEro ■•rt jfo» Hbo, dotH, oripivk 
Ifimimii. uUiea. pri]>E rmlr. nniL ipiru' oihbr prml-iEviDlioil lhalbi. 
aLtnira.. lupiF oyiip. iiiil [IIP [OpJ com triqd tiEh. ycAr. We nUI 
Iiyj lETllil nmiin.lulMii |u. yli yyiiLl In. EOthy CPUliEy. I^id Apbd 
OD Four Oun Ivpoti W'lyie Enr irw Emn^n-Liilaii idWr. bliimrlAf 
TIlIu izid UiiprAiiLEe Lompiny. ViL k. Jiourton idb,, i{oiq Anionlo. 
T-flM. 

yARl[-]](lD[KB In ^iiiiiciy Fbihlh nl tbAETlaiL lilUA| EPIt Ennu4tl 
3>i..ppEtP[ln' Linl BIuIb. L'tOrOiF -rf OM ourr^igrMlly ]nrybp|l. 
|iloT I'liib tbEEiliia'. DEAlritilp oicmbHi [bFUrdj Hdir. JUDba. 

Bumn. nil 

■ >3] VElir IVAKT TO- tlir pr «U dPT klnfl -of lwln» rj ^^^1 
Hlpler I bitni imyiib yhi] ielUpf lodErluAj WMIa ma h4it ro- 
riiibErnpEUl^ T^fIp till hod ISAL. Fbnnk P. -fTlElEilo^, BaiI. Eltlle 

r-TooTf, 1!0E AjElina Kmioyi 1*01101111. I'hlrAPFv TI LI noLn. 

TD l£Br..rF YOUR FBOnTBTT. 01 LIP H. Ii. E^rfe. H. 

l.liirdn, yahr., rcr lih wa nrd-Fm, iL'i. y Trll-lMr. 



LUTS IK ALTA, main ]lu oo. Omia Trunk PKlfiF. for 

niL IL no Jami inA 15 cvr monEh. WeIea WaIzL IapA C*. 
WlnnlMi. CiaidA. 
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2fl. 



UDHR Wn^^RY In \w\wi m^ilr hr tlimf- irlih Irmat In Iu«il liili 
■4. tlH- bHinnInE orT <'AnArt4'i Talun luduKhnE aiI' 1 -enm- 

nictdiL ctcliCH ilua lii Mjiy ivit- Tau cu Iii^'eiL ILClM 

1 miiiiUi, iir Li iiiiirA Titoni u >im wLih, IR. In ■nibmnluil Llinl win 

T'.iiBdr-t’l iDUIkia dcdlin *'■.] niAilD In Uiv mi nndlmi Julf lit. 
Ifldj br |]im vhn hnih Uh rjcudfJi|. Ibkl [liA lu ElbAliC' 

mrb InTHtnifflUv Jt'i all fhiU. tk«n nH»rT. bw. Lrl bt nanl 
rcu. Tim Ilf rlini-pr, A. Copy Of ilid pulill' 71 'iln: '"Uritliti Odumhi.b 
IftllMln 'tC' 9ndnr|Tii.Ljini,' ' -fiiiiLi.lniiip i^iiiuali. l±lliL. UdllHn]. 
C9dt UrJ tlmliCr Un'l, anJ UP"1n-llAt^ w“r nf ^Inn'liciiiimt Jll 
Ctnndl'A iHrKTit nliit rtrliiAt mi^lH^ -IMIllli rdlUKtdi. 

HnnurefB Bwuii.17 Dd.. HiL, )01 Jiimr tbiMrtJiiu, rimoiitfL 
p. !'• 

^ WACKS*< IT« » 



OlKhJJ Eil.At:Ki^UITPhl buld htj' ld«tl«r— r«ar IMCtUlllCf Ji'i4 
PLIItEdi Elt- PiAKK' hl^Thmllli hr iiRjiii 'Pir'i ^Ewbirii ^[cllii^ 
<u Blii:tinilil:Uif : 111 dimnjtt IdtKi nihda tnir: -■biu'T wrlii ij 
■:11 m. nLv lullin'! Eini tihupvrJiip elinnj. ilL L4TlE Lemncmt bt 4 
nhIhMJd' AM !hr Itnn Lhillur. thiuJ iiiF I j!tu.Li]A umpItA 
}r. IVW. dldnn. dh»h 



OCMCNf 



]P TCIU P''A?'T tllP bWt lnaiiriTii,lim oil ^iiiml null ^rnirrim 

cuiiitniHLaii. utiKTlbo fw Cpii^I«. ItJdlnp H3i<nt piil roncnld 
mi tiLlilj. Km.iiiuIi .1 nvi. J.# ctiiti. ElPnrt^ldj STnHlint^F IHild-. 
IVnolt. UlrtL. 

^ i^CS. nnitritv ANQ LIVE aicta 

' T'UAixHhH/HU>Th:u*E he.^:— st«r c™' wim 

bp [lia lYnnlh- X^nncci. ]JA mmL !■ ■Ulinj.^l "hf EhA rllLlbAC Kftmd 
aqi 3 bblM Trar Held 1i1i] w hunlini Lrln. Nn Kiii^ UErd. ninu- 

Mvlr Evbili^ Vint livhllilAU. P^£UL.:« tXH] <lir I* I'pilr. ^m- 
phL« hlltllti $1.^ Inilljubll. rlL^SlI irHt XlHik Kll. & DlL btlL-b 

igAb^E. ItautD Alan.'Dfiii^iiT.lni t-M... 1'. iJ. Ihi 0>^ri- 

ifKLrMVKAN tMlLHH — ET jieiiIhaiil lujd (tnitH d^iLen Uiliv. 
Bta Urm lEbd l4ble rnm]. Vnani life Khp* itulinra. fltmH Cur 
niuriFvLtil HL'flnIT (iPOTBt' IV. Mund. <>ni.i«rtL JlMlII Ci.nitliin. 
~rciJ[ BAJJ-p— dlii/iEi^ PtOT auj^ W, €. JphnKin, RrcdnlEhl 
Md. . 

iAM'ii' *'jip~EHTm~f.A^iii lM i Hi¥ 

ITpAYliir VitlJJjliVJLl.H UvLdiui. iluifuAl. IHUJAfn-l. (>IKAd- 

4P*.. MlnicrtI M4IKII.I. J.]hHv ll^llnllnrii, Thbl<pmvi. Ehdll*. Uuil- 
Di! ns^. EbbiAtLkSnniixnv iat ilJ Uaka L'p IXixkIa, U'lda 

t.'l.ll.lM' FFTT- T. JI- llvillnill A C-h-. IhTt. >1. irlitrvibi. 

Firri! iLTIj l/ii'ICj^ IdF IhrMiliBiD and. mArqurrailin tmli' 

^i-ii tniiLJpJil. lAiilt*: lljlilrti.. P&aqxdi: tt. MnniiiftlP. dliJ JEhld 

■ n.i b^bfwit Nbr|-1. i^inilLcitiMl - [>i«u, PipKV ftllity Klik, Kll4ri C^rlr 

PkFICTl inJ indlid. E'<rTT hirrlng. IhAUlBF. [I|- 

■ -A HALF Htnm OF HAUK’." tht biok nF 1 tl* iwr. 

f^TUCrliiii ^iil nLki'Jsi ri:r i^onipMHi jivrrorniBiiia, uiil^AiLd, JlTiy 
eWllK F. I", m il. i>ni| p. rn .’JlUiq ijinntt, Snw_ Y«*. 

TI11LKIS I'Altll TILLI'k/ riLKKr ■I'lL Iblnali: flLvIlv, bl^ V>-|E». 
» wiilji ]bimlw i»L ngg Wnm-lvTiT. Y«rb:. 

IT-aVh, WIbi. !(lL«~uh. ■•■hI Mnple. Balti. i^I M riroWL ICuai. 

47* tL S TA KP t ' iT lHt'|l.». PIE4 p etc. 

ENajt.lV>:iiiT AS!t~Lui-j'|t|?iKi;it!t. mahur Ijf iI*if1 haitui'. 
ficcL iHccfi And fipjKdi: eeaIi. iicnirlli. tAilccn and <h«ki. Uult- 
VUIAL triM nwt. Fi«iL C. Kuiiu ^ Ca., W. IjIa SI . ITit- 

rmc>- 

EtTAUJTS, KTRHljri.'il. KKAEJI, I'lIlDI'KK. 'PoiirbAl ud L>ln. 
FrtWMinrh. iMi^cT-liratiltr I'c. ITfrriiinij. f ihl». _ . _ 

~ ~~Fl3H!~rMe H9im~ 

tlliH>li^T" USP^JininTp (JiitM Ud KiiAronlvi-^rB Fllnfi. 
flEupciAvbii 4L b£'.F hiFF<L rNlii llutlbutgli. TVcltP Ul. UiiABtr A 
I~IK. JhirUl.1111. Mv. 

ajijustavjpK ^c?TTKhSr^'^TLtci'liit:h:EJk.iiBir^5E5Err”'”Ai i 
U£iibL Fut up Li [Itc- Dilnutn.. 7Ct Kruju HhU SihIIi.it. 

aiiAi |i-1 Irl\'j.u-IH fli. ^ Mfl I'lttV JlL , ait. LrtiJiv Hj. 

ilm'kIIt rniir^'sblSVil'NI'i UtlklMA.N C^liiU t^iiii iXinia 11 

UiiiLa Ur BlItriK llllilk.Ph. KMnpni|i’*l irllltrr lJHll|. Tini FKiilr. 

]■ II. B - 1 itHL Hilg^ . III. 

'£17 i;^'C;Y]thM [J.Ra.VFIII— IT.JS d. lAfbA^p nJmplu;, Luidll^. 

Pjilifeftlnn nr ■nnrr lii~h. thni.T'i, itmriiiii;, I'k. 

irAEbEil Mjbii it p«tuMir, «au aiixy a CiYb o»l'i; 

Itnini™ I«II|H. FlklliFb EWI.™ rt«.. rroni rirMnIn qml jllrtdLUFt. 
I'vtl.->H lllJuK- LhA CllulttM fAbFli:. SlIH dDlUll. hrvMi nMI I4 

wltliiiiit Jt lElxr kM IMlnl. Si:iiil lU l-<iiI:i [i-E Kutlpc. 

All*. tPurbllT. 517] iM.nilh Arf,. SI. 1.ini|r . 'i la. 

MAKK YI3L'H (twv VIJJlMTtnili— bVrtip. Mnmv Fnmhiirii 

Fi.iii'm fa., jflt Pir i^r IMilg.. f Umlnaluni. .111. 

^ i-;iitiirj7L[i: iVAstii^iF’ MAi Li‘[frE--nid -"rionieiii^' wastipj 
inTtlllPK lT«HtlLll|A, MllltklT. rbll.ll. lY'IUjlHlL ItkIUtY vL LTlIlllAP 
«lin. Cdlll «r lirtntlOinirtF. S^liil (ur plnrjlnr. IJimiUllit 
Bmiilpmnti. t\F. . ?i?i attlr !91 . inuirmn. 

U(™.'[»K:?i 'll KM'JIJH]] HUSTA3MF FJiTiCaU.' '( nr ^IqiK niliL 
uvift. bHHA <1^. 31^1^. Jlnoipi. 114177 .u. ippoilipi. 

Fll liA^li^i klnja. 

iJliiir I'MI'Il ]](fUK. Eiriii. YiElb dCvtrlilElr. Hin< T^iir pini 
I'ODdnl Ml4.1pbii E^hvib Ublim-Alt. F^iT cvii r^ili. OjALIciI IPE 

rbur Mni*. Hlmi»i7lL Kig drln ^ ^ifii. (Xn., 7 ''w*-,_Fj. 

1IAK}^ TIIVB UVIVI .b[iK?i|l3K''Fi:jLy"ni!>I.K at Ih mbikUPOl 
Af uptllfe CJllf 3 t-riAa "'HlpdiTFI FuralFiirn llinr In irukv l[.“ 

Fvffii ] uil d, ctll Jn pLilii. ilmpdA JanRiiniH' bj-rl hm* 1u uibu 
S« UUtAmii ubEn.'A. FbilL dliiiMuluncd VAFMnE driBlpn A~d hair 

!»«. tf IIhImikI aillrlnn. TiUA t!i lALIA Ucll Pd id HZPl [A1 thp 
IVA xtliimn. pqfl[u.ldl Fipp^vr UM.-liviiL-a PPlA DipL, kli 
di'aihlnEiPii 



MJ'-l' vocrit 1 ';a« riKnrBKA mi HhiatalJjA PFIi^ AUI IAPA td( 
nnnw. iw ihem up lunn^ir md larp mmi nmnw — ll'n pu^. 
l)F fu 7s:u7 lcci.1 Gjiidiu-r la put ibcm up Tpf tau. ud rtlB lira 

libdd njQiiiir. WrlLn Fnr uiir rvLijLvllv AFiiL mhlL. W1AC411L I.TIiAjl > 
dEll4E C«.. ICC LpIp Ht.. Chloipi. 

□TC[lbra'TJiiiH”A^i^"vl^Gl:TAL!r.ln -nhaf. Tp«ikiF i±v^ hr 

■mphim. lA'lfbEA itbhE* I’lmn. AM4rA||tr|7 IiivriJiU«l- FATlti'il- 
liFi fiiM. fliiv ULaliU 'n'AdiLV r«., El Etf«. OUl. 

i-r— I V| h' ai 1 ^-"p 

FDD Hen 

MIL !: HAVKli— l-At. n hluiv Ycu Ibr jUpctSScn^ Af Eli| "A-FLlrA'* 
t^tUIfr(3 tPT jAUblA AiiEE' hMlldP. Il'd UlP did TPQ'U drEnlUnll^ 
hTTr- Nbim 4nlrb: arlliiii: iLn:[k tdlJi Adftl Al PdPC. Scad HUlll 
IPr UlUKfUlWl La'PfclPl. m II ^lrri>UFr HaJai rimlvniV II. 

IJXPEJliIKDE^rTELi IklEtlAISI iLinBrAClanr*' ninriui S 

rjpJ.iixn tELEum — lliius^ bn Uin lR4rld> y>liklA itiCjr lilt, dfl^ 

nclii To prEoe ib^nr. buI m*\h iV^r -ijtin- 

Mi^l^ b «!diiuilcil. ikAd EtKILCf ^TiltT Df IJ tilU qiiidk. lidlT- 

nk^ I'4^, IHiiIjfiMji, ±£lu. 

TIjriE I.IIJJ.KrTM IEIJb.EM>l qui l>r irrIinnHiiiKl liiin[bndi~^ 
liFDH IBd BAJP bCLIO lilin DjC* wllb ± ClULnr fltrtCIKT FIAfFp 
JL. aiL CMcAUJAF CrcA. ClJlAr AUIAIIiALIA IkFCffIcF -C4., StUBlPDl, 

4~nim. 

TJIX ILUillAU KAFtTV 1IA/.<MC |h FPiqraiilrsH to d» mVil 
UI17 pl&iF nsPE will J.?. 3D c«.i9. Unnrv bcitt iC dlmllillM. 

P A- Mlllvr. FiTi.laiii lTdlLr, Fhd. 

hAb'KlY ilAijJtbll bLAllRll ilvrlUkld lFiiI durVAAtiL IiEIIlI 
limn nmr; tl tlfilp miip- FliW Tdnin' ^KTifivi. blind Lt bipHn IkJ 
jk 9 plmilAr. 13E«trA Utmcpliv Op., 131 ShEllv 31., Iidir It. 

Ulrii. 



PIAWDB AMU riUSICAi I FJSrittJ M ENTS 

FliATKll rJAMJ Jtm.rj dlurt fm» miAAm: |ar« dP pit 
uciii: maiitlpuj liAtnl-iliTliiii cfTKti.: pi lUMlai: Xdi dlHwnipi 
nrnili milnlL l.rHc Uiiup JUill O'l., DtpL X, -CidiJiihq:!, OliLP. 



MUSIC 



3,1 'YR U.M;'EIAt,P an Lit Ttnir ^uIpf mu4r, A HWinL m- 
qiltAI. IlFlllMA ^AUlltlUP nf v!l IIh ^ILL fItfliptt'A Uullp IlPUH, 
3IH TYwt ATS,. r’Ypnrilfc. Ctoll. 



PflINTUIC 



TTTPETVTirrEEl ftFClJLAR LJTrn-JlS, fl.tSt [D IS.Ii Ihd 
r.npn; PiU clnalqri. J|.±^; n.llDq lor tl.Jd; 3, on* Jrn 4liiplu|i* 
flip* 13. N. Al] AtbEr printing li cIieap. PliAAni he UTTvpIi" 
Ctmi3'^PrlzjlAr3_ ilvrrlua W'xj-. V j.^ 

brUltElT' LAltRLS. TPXt CI^LDE!3. 2tk! H7 [bPUUtbd, UP~ 
^aliiLnnfc liEli'kfr l‘A., 1244; Pullirrlin^, Jnmjn 

TIFR ilH. put pFlPcI lid'.VFd liUidllp TyM ABd lAalAFllJ. Ihtnn 
Trpt >'ouii.inF. jll bfp. SiMli ai-. 3iiilA.RlBtil.i 

KP IdlTN'tlCll rlnllliiu ranla piiTliiald lAr, hanjpLv^ jbr- Fl^ii 
b5(il|nr, noMElhH'lllO. t'Lj 



HARM caiv» AN Cl STAMPS 



sr.fE PAID Fan ilihf p.itf ibis quAtun. iiua lor i 

lFji.lF-!:E2tjp|r. ll'f par H imiA iimiil^Bi IKI ^ injphn. 

Kttp 4D mi'n'7 *rdntd btforr i¥M. lad t'^mJ IP ttnlii 44 ■"■t* 
fur 44 lt Mt# lUuiLraitd (iixin VaIua UaaI: iln liC. Ie biit 
iiMAii 7our r^ctiihH. C. I'. 044114' COj. Ootn Li|alA[n. Choii. 4 4, 

Fn itw. N. T. 

C'OIM AXD STaJU'B IVAXTKLI— t>En wmimoiiwr Uadi (hit 
4Elii>r ili-vbiia ibili'l Iiu7.- Ib.A'Ucl It 4 iiiAllcit frAt. Rp^at HAbiy 
A: ria-mpi 4^,, | W Nnuflii, ,“ilrw Ynrfc, 

IVi J^IFFRUE.VT l 4 TA 2 lli>K ~! 41 l 7 'liili'iitr lAd 33 c. 

^^'r1nliC, li! !Nmiiiii ftt., linr^jlirafpr. hlau. 

fi.Oli lytTblETir 4ir HAn>: Itomiu rrlmn: IILihti 

Fa., Ilrr |:j4. TtinmillVo. WP". 

b'TA.bEl'S I'ATAtAHII^a ll.SD BOimild 1B4] jrlnid. pt>]l|>ild. ^ 

tfi* J. E. QFvritF . XrllArh, O. 

fir.lMP I^ATACilillllH ; EO* ildlmiit Euirluii lEiiltlilt, 3 a. Ppw- 

1^ lyiminTtr., ItHWI lAllt. Inwi. 

417 .1 'HU. 2M ALl. I'lmillEXT IDc: M tIaD ]*t: ,ip Bntiiin 
IPc; 3t Japla L(n. F. L. T^upiS Cal. CUlAE'a FtlfhD. lU. 



VELEGilAPHV 



I.kaIlX 7-ttT.Ib(^CtAPEIY fllnlt'qtrH'ElILT. 4 h|iiN|«. llbiUMEbdE 

14 OD^Otnrn wanltd. l4lii4rraod l4 hShlMrar nlFliiiitH. Italii ^Ul# 
vlTP. IVlKltEi iWLon. UAlabiE 14^- EAnoni TiftfTiiiti Srlimt. 

Ikix M, LcIixiiHA, Pj. 

IKl.F(r;'iLAJ'iSV'”TACS':ltr li7~lt4~nJiarti»t iniidlilA Umii. Thu 
rininbniPh AutisiTintla TmnmiMtPr BomSAiidl Wlcli r(viiil.-int bry 
APil 'toUEdtr. 3tndi 7PU. Itltpnipb mtniiaid 4t 4nr icwl J>4rl 4" 
An ticptFE iwMiPE viyuliE FIrt uflEf. |E lip: Qlr-culLr Iite. 

Iliiiii'jni lili lllr. Fa. . _4 1 4l. FArttilAilL ^.. yurt Thl-iL 

TFLRmtAPliv. MAnit imt WJrthii, lauclit qukkir. H. II 
Lnlll irllA unit iQIllUklu WlttJWA JLUldO. Pip dEAlAn.t FAF 4p<W- 
nliim. E.lil'np ri|irlilL-n 4nniid. r'amli^liilAiitA rAuUlfl IF 4l4< 

plKiJ. 4,''4.tFii.iE:i Fpk. rudin'E. Jnitltutci Itith. B4.J I'nlliqiqtoiti 
Iliit. UkaUI^IiciI I H 7 1. 
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POPUIAH HeCHAinCS. ADVERTISING SECTlOlf 






I 




Plumbing^ Plasierinji anct Bricklaying c;jti be Jeamed in n few montlis under 
our practical metliod of instruction. You can cnrcr at any time no age limit 
— day and night classes. Hundreds of our successful students are now eaminj^ 
big wages, and many of ihem are ostabl isiicd in a splendid business of their ohti. 



Positions Secured. 



Wti liave .1 jiriK^h^ ImtlilfTS ;tcicl L.:ri]s(rac(yr5v 

ivliich cnablt'a us to place niiiny uf out* jiraduatca in goewf poii- 
;jynss. kriQWTi eFfnrt is nuidr^ lu lu'lji Njuf aTir.1 nijf pnEcMcti] BLiccf-vs in ihrs dinectiem 

hati alt^'ays boun a ui^Luef h^I pride to us. Tliis biphly develo|jr:Li s^rvlee nud the big 

atlvantinjjtis wr our Urcat Schco] are nl yuur tiii[VMal. Write us at once foronr free cataJoguDn 

eiiplaiiiiiig everything in detJiM, This ia yi>ur o|JEKjriuniiy 1 SejaiI fur tin: ttH;i|c!«Ue ni™'. 



GREAT EASTERN TRADE 

4 . 4 - 4 ^ Eiuct 33 nd Street 



SCHOOL 

NEW YOHK CETY 



NtQiJj LA W DEPARTMENT 

IntercfmUdcEltftl LTnlverstfy 

riv-tu.nihi.iin. Nir huh DxhIMI nnl li^^ nf 1^1 tat-^ 

bf ETH-IJi IS-tviIHaI iriPE ruutiuB Uy il uUpiA \Y|n. 
3 [L'ii 3 Ci|L’Unfc>rri>i^i M ,, h h_ J.>.. Jjri.ii. d.!c-nnaH 
iibfCi iJi CirruDni | *a>l Anru-’mcnhntiinn FoMn^^n 
n-r ht>lfr .VatMiiiiHl .hnvrad« ince- UnTiil ■!, 




iHij W [hHi-Air; r4ii¥iiF>'l llTuF«*4t IIilI^i JHOTi. 
^r> 1 >~l-in J^. hn:ft|'|<, h4*K‘r«lArj luU’a‘>[iiEiY C^lJUfe- 
[flCTiY WriEi*n'-Z 

liHi.ilimnU.amni T.C.TT., M 13 H. HL , tTftlh lni;:4>IL. I>.<'. 
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files uF 

Popular Mechanics for 1909 

niefleeunuiaL (?t thd ta ttauea-iTif tKo avbnfi^tnft 
and a CGripit»e indicx: ouLtable f-nr bindinK. 
Prdee £ 1.25 poatiuid. 

PaPVLAR MECBAMCS, 22S WaUdogtaut SC. CBICACD 



ARITHMETIC 

SELF-TAUCHT 

-t l^l:’|l||, e^HilT-aniLfTstaod r-u-uiiij; fdr 
YtI'id It^ivib [Mil ll^d thi: fV|.iLVil| >U|b|^ et h-MTil' 

Ln»; Lkj; ^nliji;i.'| | UurtUiu lilf. er w 3 ia linvi’ 
C<ileDlLun wb:it tliuir Dncc lurDi:d. 

Faces. lieciiires no ieaiAer. Tlil^ uii.';i!| MiUii 
hni -k H'li t iKivi |bn|E| |(j^ (ffl CEFfTS. Stj.njpi 
MCCL-irlcsJ. wulJif-r b:neiai; 3 L- 

CEO- A. ZELIAR BODIC CO. 
K.t. pi 7 ». i It} VI' . Bclk ST l.nLTjs, UO- 
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SdfTaolM 




4>ac ■l.'-THT-pirr'nitcncc LuunPt hLVc4 
XTf.r'iiili'iiliIri II 11 FC. T’CmL'fa^TUD 
c>li An Fil lfnKiv*in|f it ^uiur. 
^'phik l'^ bMkid imiiolstr 

auili.L, 



PHOI--nABL£ 

HU£INP^'i 44 ARC£ ^AL- 
ARICS er M ART YOL. 1 T 
OWN BUiilNfJiS, Vlm^ 
FHid*nHnd nEnr^' 
Lmnia ToiWD ud Cttr. 



REES £JTE]!AV[NC SCHOOL 

3 £SbltELIt.. EJUR.I. It. T. 



ENGRAVER 




Want a lob Lirq |||g 



Ir ¥□■ ReiIIt on- AmbiUnui. lA'int^ 
te “Gtl AA 441 I.''' ItccDma on AulDmceilC' bipcr*. M«ld 

■ Jab Ihef4.e tincli. tuvestiatj bour? uiil eAHiIrnm 

$35 TO $40 A WEEK 

T.rt la tniD TO'J rldit la jijijr <iwii ln'irr.r^ i* |[h. 
Tcrv re-ff iBiirr on tuct v»r5, Tjh r^- ;i.t (fit, 

tn-diy. fc#oiJEti Domi-dunv nun (jj BM Mk- 

bcuddoixzt iiiTncutBlnjls v-au. Uudtlufil unmri£ 
Fjirt»dliD'vlu<TF.'ydfiaLl ETisfrlo pvi'ry pIimK-hi. 
A»kldT'Ciur]'[Of!'npDi;wi:Liuarltli lonipleioroiir liB-1 
non; TThfrk Tilt or ya'j Tor b belur poiHlon. Vi ii 
Brf- onoBlniitly Is loudti Tith nwnni>and unniuHi iBAt 
raaolrt i7im7>rtBnl nten. ■jL'FJ-'.v.LD AT.i'J UH(inLL.ii 

SCIIOuL :r»-j .iIhAi rAi'id w J'jy, 

Jsf rhtoklijti hVuL'ii Darid^tkl^i lb- 
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tfnredetmed Diamond Pledges 

X Onw till? tlrriiii jori v&iit fUaT dell"T» tM* iLo ■H'Jiiiiile /lutyp 

9/ 'TJft \ Td>!I llolldR^' UnCQliOD— ''M[IW CBD llDe;1h« ■DQ-UPT' ■t-Tf'tota EorttlMT 't 

.W / —11 pTPii-lTi4. iDr ImiilfdiDto- «niF>:T. Whj snit let Plr^ibv^ Jiein X 

rH JsA •v-'W^ Foa ioli>*« fduf pnb'JciLl IVtLcl'- fof J4i. -1 fiMi Apii4il wyll^ihtr 

Wonderful Barffalns In Dlamoudi^, Walcbe.s^ £l«, 

TtiLft J^iq* Llit^lT UneedtL-Qibtl PLrdfffd 
3'Di^ jvikE blid d-pp^FtaTiJei' ybu 'n'iBi^ 
l4 rfeH-lF bdAbblJu] VH.lLiib>]b 

WSSSB^, Amu ij-LfEi aX M Ci^AeLL-Art bi fcfiRir riii.1 Wvblli. 

\|i*liEb ftlid- bid bC Ebii ^D^I-rLIn Si'fiii. ran 

fjW f^Jad»* Ka. a 1 1 -SrM» h|. pc,n Mu+ »hlb 

^ im.’A-r rlBf- Vl »*^ixlnfel nrt— NU rJBi 

r Plad«a NOp a l«.S43-lt-Jrw«l 

Our IHoney Back Cuorantee 



z._;;: «ie. v 

sawjIaLni n ■c"je' liba'J^ irrmit ^ 
IR-I rauanbH NJlIrhckfjn Or frap 
A tlihwl Jl llita a^w i.uU i|Mli 
iKun'i ur brbdiKr*d>'*. 

, Pbh BP_tufq|7-SaiDe Shirt 
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Shop Notes for 1911 

Vfll. VII ol the Series — last Puhllshed — Priee SDc hHlpald 

IHE Series of SEiop Notes Yosr Booke ncinr comprises seven 
Tolvmcs ?nd con^ti^nirs a EfK^ciOfledi^ of unequaied 

value. The low priee of £0 cents a volume or $2JU for tlie 
csompleCe set places them within th-c roach of ail and no one who 
uses coots should <lo Without them. The investnten-t of but S3.50 
places at the disposal of every tradesman over 

4000 K&ey Ways To Do Hard Things 

some of which dally confront him. Those hooka are “Writieti So 
Tok Can Vmivrsif^tid Thtm. ” ;tnd cover every department of 
mechanics. They ifepresent the '‘boiled down" experience of Oyjert 
enfineers^ dremen^oarpentersv machinists> plambera, pamteii^ iron 
and wiinnd wcurkera, clectrirLainn, Tnamiu and Ol hcT tradesmen, 
-C, The addition of a new volume each year affords the purchaser of aa«t an opportunity of keeping 
ahreast with the newest and best dovelopments, aa each volume contains matter entirely different 
from thn others and of a strictly up-to^ate nature. 



zero Peas* Vol. I, "ShoiJ Note# fur t &OS” 

VoL |], '^Sbop. Nobea for 190e” 

223 Vol. UI, “Shoj» fur 1 @07” 

2t^ Poc» Vol. *^$ho>p Nutee for 1908" 

224 P*a*i Vol. V» ^Shop Npt« for 3 ^ 0 &** 

£24P>gei VoLVr, "Sho]a Notes for 1910” 

£24Fagai VoLVU, *'Shop Note* for 1 91. I ” 



3BS IlhutFMtiQn) 
S55 IllustrsUotii 
5fiD Ill'UAlnIja'nA 
S3€ JliuitrB.tiO(n> 
4fll ILlu^itratloni 
451 l[[-Uftralii:pH.i 
4S3 Jlluitr^tioti* 



Popular Mechanics Co.^ Publishers 



SqIiJ ^rucly of Ed- cenU n, valum^ [Hc4l»idr 
or the camplete set of SEveit volumes may 
bs had Jo a itaoilsoiiie case at. I^.&D ptepald. 22& V/tuhingtos Strert 01110 ACO, llJiJNOtS 



Be a Signal Engineer 

SIGNAL ENCINEERS and SUFERVlf^ES to 

RUkjtbty. CMier surnaL poul-loruy up, TJie UMLY 

enrirveerintr nnjffSBlon ccinitajitW kHJtinjf for “THOSE 
WHO KN-tSW?' for a LlMtrEIJ TIME we offer 

coiiFtm sBf-rH^DiTiQii Am Fjumm woaKiNc mohels 

lliomughlv COVerinv thin well paid ajid fucntaliiiff profea^ 

SUift. for 4iah' Jll.w [evEfytliiivfl includod}. 

Tht npparati listed Jir^j t4ii roily lJUlll v,'Otkunf motldi. 

ElcctrjE rcLaya, bcHfl sni ILgiitH are cypcraJled 1^ ordinaTy dotrf beU 
baitrncs, and r^rHsenl in ninuatuTE iml ivIidL tflits nlajcv va a. rail* 
rosil. Lveomrtive iiself-pioiietlijis and (wyfwnia all timclicni that n. 
loll tax iKomctive <mild, in eonlunctioo with. ZL siEnilinsT m, 

It el^trloally or nieChaiiicLilIj injcLiaed, yoo .cu.ti [TiAi 4 .^r sulijeCL 
In a Tery t-hon time. The DrJd is imlLoJIad. .tiend K.-W mlh. ycur 
Order and polcLvc the entine si4))K[ to JOltr inapectian. HiLjne p 
on Eoiy pannerta, AtT ivOVf. 

nEPABTMEKT OF SKlNALlKtl 
wawppif maiNlH B.S£VTBaa,S.S.E.t., udibkTf, Uu9u.tUs EU|.,(lhl»(D,ltl. 



(A Home Dut Not a 
Correspondence Course} 



Course And .A.|>parntus 

1— tk.iDizl4u SKrtiuctlab. I mfi^ 

2« BiJ-C u>f 111 pTi ntt^L iflrliiR'rl lri|imDii CT Brt- 
uu] uAil HiirrlnievUI ilfnil 
3-riiiTL4i( l.Mnin]kKO tit fli^n^lk" 

1 — .AuEivinatIn rl^J li'H^mrHlvVi 
B— TaCEltFicietCif iJ:nublM tw^k. 

Triple ciiD.tBi:A ilHivkl tHlnjr 
T — ¥0\il AlArLrLA hIhvnI Larni^ 

S-Tft4ilM3iHl '■4M-durtlJL 

-SD El tmuJyewd Hlpcnnl vrjiii. 

ID— TWi'h awLti'lim. 

IJ. — Twi* BilPiBl- 'CB 4 I 4 tinJIi. 



P2ei»d- 2reivti<n^ if^DAQ^i-PD# 
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ere’s a good JOB 




EARN $2S to $S0 WEEKLY 

11^ AUTOMOBILE BUSINESS 

Cl»u(fi;urj> AutoinoLiili n«noruilran« 4 . 

Rcpoiiiniiria *IT ii) b>(( ■drmftnd eT<aywher*. Ttie fitld 
U 1i?w, 'w^lc nLr.assnt, anJ jnyidDE c^n teactiL ^X'c 
bc&ch yau !□ 10 weijk] ot iludj^ clurin-g aparr time t 4 
bctoine itnutdUgHy tlfn i>;t*l. Out ciaiitM oF mitniclioD 
hy mall II dmpilt, pa'acMiiia.l, and r^’ mtei'cil.jn^. 
Besdci, we auiit jpau la lecareia jjniJ |KlljLi(Kn. F[i< 
InfuJul of fluLcBabilL- L(f ewrj" flijJFnt, 

FIP^T i.Esijatr !s:Frr 1111:1:— him i: miw 

D^n'l lliM ^ifer. Sand. u± a. jxistaL l^xlay. 

DnpLre Aulo. lustUule 

Tkr OnpTjal Aufaiwi^f ScAhaT 

Ouu^uri -led -CTniptiriKl mt™ pu|i|iIjkI nwnrti #.id a>rxgn. 




S 

Osteopatli; 

Ckrr VaiuM* too P>:t^ 

Book cn Dragfexa Hiauitf 

FREE 

ThLi Em b.nl 4 flpli.lru lha 
nitf P ma6 PnefclM C 4 iPan 
lidHl had twi- uirtk^l ^ 

£clLt]i*l EuQlac udvlovi 
h Mfivt WI .7 ti» □luLvrJI*' 

»*■— WfAtllHJb Lbl DH 4^ lujlT' 
cliw dr biUd^DTTnlDE drufik 
Wa Rln fTALrihli l■J4^lCrtf 
iBff rmk ^uLIULT CTHid 0»4tr b»lclJ wot * 1 ! ilfMi 
— Uf [ljKOdnl?KJ .SjitcTU id Srwclcaj Brhliu| l^ljldll 



$3,000 to $S,000 Yearly 

[□ H El- dicqLIb br «uri|ibhdt I'Vl pavdirinr nKbaK-Ther' 

Afij — dfi -ilmLiDr ud bL^lil^ pta^ ppyT^lvIl E#i rnan u4 wmcii. 
iMoipIcr ViU moc* c^B.’p^rbniil'ra Ibftd OttM^Khr Fndmtdi fcr plij- 
ALui. A EuclDidL-Bc riuUr. IfrlfdU. W.<- vvh FM Lb r«r lwd 
band ^ malL nr Jn ^lui ud. pgonnLrd vJrt'4M — bti i^riiLucr dduriiilRi 
jnd Mjr NarB -d lutrurtlM Ala jm Jfmr m pP'rAMl'flBl HTd. lubtKrlitd; 
■ilp^aM to-induadM. 'ffnrl hWarbaUlf IhK^N-Klnt Tu rpiK-rlu- 
nILbip ^rmi'lpA ud £unrlfel ballinMiA. i9p44laj HFIII V*- 'MrHrba- 
daj F-h mp 9Cb-pird budk r* tMficjwlhir. HC-pu" ML Tn>4CiMiuJ fr«. 

iy>.m Rirf^a .akaw. 



I TEACH BT MAIL 

W'RrTE' uv I'KJlIi: IIUC»K 

"HC'W To P«BniHn" 

■D'l lcwiljl»i%«itW-IYf- T^r Mnn 
nilllrn on ■ c*id TF tn(ln* viamp. Wilir 
Eatbr AJJien P, W.TAMBLV^, III Hry«r BIJf„ ItjiMm t:ity,^nu 




Earn $60 to $140 Month 

Hiici'drcda wf fKiaJtlona open for stciFTTi 
Kiilway Fb«nED and Bralttiaei», Jitid elae- 
Uic railwiFy Melormcn and CaDdD!rtiir& 

P!C[wnencr imneccsMiT-. Wril« , FmiitedLaccIv 
fm EuU [lATqacuLiin- saLinn padiEiini d^LrCu 

MmE? RAILWATT ASSOCIATiON 

JSd KbIIukv BmU4ii«r KANSASCrri'i.MO. 




and WortH a Fortune 



TO YOU 



nr TELLS HOW men ■who arc "dbwn [ri their 
Luck:'', men who are dbicnuraget^ iintl misrplaced, 
can WIN SUCCESS EASILY, with our heIpL 
THE '■FREEPORT IDEA" OF HGME.STUDT 
ia a wonderful improvemenc over ordinary Cnr- 
ictponcIcnGe School lessOnss becauEC The Frec- 
porc LeRsona teach actual wnrit in n pracllCAl 
way. ITicec Icasona are in the form of pcrEonal 
letier^j Iool Not hCH^ks and printed *tuff. 

ALL FREEPORT INSTRUCTORS ARE SUC^ 

CESSFUL MEN, Captatna of Industry, Lti just 

the]d[Ml cf a'pasitban yc^ vrauLtlllks t[» net idLol You i/iJI 
Icfiril (>F« 'WfH'k AQ-yKTU wiiL 
du i( a,[li:ty(7U.Act t 

PuL yDur spore tLmr on 
■Tlie Fr$eiurt Lesipna and 
will he »hie to a»i a 
positiua T^'ltX a Euk salary 
pi> |.t vriU LsRt fnqm noie 
oieniit (0 the ii«!<t. D^n't 
YD UR WHOLE 
TIME ■'iDakinB' 'for- 
■yfflori (0 (lie rwiit ni'y-day. ''' 

SEND THIS COUPON 
and cetacupyof The Sue- 
cjesaboijk. It"* fti«r Mall 

[lie CC4JIHHI ND W-r 

LEARN TO USE THESE TOOLS 

lKc.au 5 e ■witli llienn you cui mKl fretll to ttS.Hl 

every werft of the year, 

Loni: HEAEt THE ^FREEPORT IDEA'' means that 
ofdiaajy ciiwi caa beooni* Dratiamen, rJesipicm, Trstnuyl 
Med in the tl raCtiiiir «nd desiur uf all hiiida MachltiVr/ 
grid ElEccricaL Ai^lLancEi, ^eet Melal Wurk, Archj- 
nnd the Deumi of all fDorna ol Buildings, etc. 
the "FREEPORT IDIpt" h a wtindcrfiil ImHmve- 
niBfit in CdfnrtpwitSerifo bchiXiL TcBittirff. Von ^-111 airt 
TecligicaJ (minini; by dumjf actpel ■B'urk. Wevaenildin 
tlliiliah ard leacS 'bnth die THEORY and PEACTKE- 
V4 alwuE li. Use die laHanm ins' CDUl-DN. 

Vrtiich Po«itton Do You Prefer? 



FREEPORT CORRESPONDENCE SCHOOLS 

Gia AiLziixiuljraliiKa BCdt^ Freeporl, III 

Q-KKTLrMKSF] Plrnw^ Dui L"htf RuL>rfw ’Ekink gri-^ tfll] 
Jiiiw ] i:^sn. iM-.-nrae I In iLii iwlilm t hn.fi marlcKj 

''X|. 'HdadLutf tlilawviviii v'lti meundir no abllul Im m 
, , , ,'MactiBnlnmnriLMTU 

Zlrtuh*! i3rnnjni»n ....HulUIng 

, , , llEtik DiH[ 1 ilHflU .^...Catetlitcr Jijincf 

■ ■ ■ lAFVUn^nnL LPnJDExnui . . . .HBnvd ^^lidnE UuIb- 

MAHJi...... ........Am 

0 n 7 T ^TacK 

E>t. ce Kf J>. I i lOCCDlAlTJOtl. 

QIFv M<< HVi u 4 hcfc un t-bo 






r. 
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n I Win Agree 



To Get Von A Position 

Paying Gaod Wages 

When You IrDio Hjr SdmJ 

Telegraphy ^, 

Will Voir Come? 





Fmi 

Ltlic'i lutblE if I4niedh' 
lil^ilii, U. 



Tlic demand for 
-opcrati^r; 
far the sup- 

ply. My fraduates 
bccaane the rnfiqsc pracCfcal and pno&ciccit tele* 
j^rapli operatora- tccauae tausht by expert in- 
I am able to Ibem in splendid 

poaitinna [mtnedbttdy upon graduadom bccanse 
Radlroada^ Telegrapb and Wirdosi CompfUU^ 
recnenJzc my school a^ the leading tjeJegraph 
school in iVjncrica and the only one gTBdiiadng 
tbrtfOuebJy pmcticid operators. It is the oldest 
and by far tb« largest idslbutLOft of its kind. 




W* mdrilaln thle lane. Uc?d«ni fcuUStlA 

wbieJi woB ImJlLcxprcaaly lar o-ur purpnMj. 



Another large Emd commodious building into 
whidi we will move the wireless department 
and inaugurate a thoiciiigh Railway Accouiitiiiig 
Course,, is under construction. 

If You Ato Looking For 

Good Wa^es^ Easy Work 
and a Bright Future 

write me today. I offer yon advantages 
unequaJed anywheroL A few of them are ; 

1. Oldeet, LarjGimt ami nno3t SAi«wsafu[ Tele^ffrauli 
SchDCil in ibe Wcrld. 2 . Expert iTutmctDru. . 3 . Best 
Kqulpciuvit — I'wc ecdijv e!u:lu!!ivEly □. ]a.rKt mDdeTi:i huiild- 

ioff With R. R. tnin Wire end eomplne vlrctefs ataiifMi 
instojled.l I, Low Eatee. 3. ESsy f*iiynienilS. LLvLnf 
exaerueseameft wbik LeajTiLiif!'. CtHTOjicnd eii re c corses 
W J«qc*d. WfM* me to*l*y for itlnstrat^d deacjintlve 
caulas sod iDtcxeetbuc leatimonlala, 

GEO. M. DODGE. Pres. 

Dodgers Institnte «f Telegraphy 

Eiphlh Strei^, ValfavaisH, Inik 




I Will Increase Vonr Salary for 

trenlc Vent yf BaEln«ia-Sin Yesr Dint 

Tourtg [Kople everywhert ar* increasing 
tlieir eamiitg pou'er— AlLiny bi$; positkins 
with big salarlea — all kinds of busJnesB and profes' 
eionaJ people are saving many dollars' worth of time — 

briulDf n±T n«TT Tn«thol| AbtuBTiiteii LaKlhiusd. Hit 

pert'Ktitia cE mj iliiicara tRA tabor ajid atudy at Ccutl 

KC|>rirlE.T. nly rlnUH. jr FnTtliiT ^iTil.. lBKbn 

complete aitd carls jiut HjP^^ ¥011 heg^n eiitifl tntih^ 
tbt niotdjis'— vo-tmid lefc- ' nni— UHiaoreas you Lum 

iniixc, 4lil]y, quluk]^' EWdlli'. Sd Umplb Elil( !□ R Itw miaiitH Eirli 
dor BBh't'iie uxi eully lejxn to vrrice LOO-aioT^ix hii^uti^. ll,nT-«rr 
Etrtleiscvn wHLLmrrEaft'^ioiiropeodi.t leaitlOperceal. N'olAiJun^. 
TTiih i|. JfiHar ^|HiriLuii^y >Taiir illTOme — tO SaTC VOW 

ilcK — laDuke ra<urte]Ea.^i»d Menopaiibef^lmr J2. ^^Linplr vrile 
joor addreir cm the nKmcin «E thit 4iT and eK)«e with. Sill. |f 
Tnnaro nivt mevre thm iiiiHiey li*ck, rhwrhdlF. Act now, 

bElOr^-|M;iii tittii -|hn..jiR^, bAmpSe Icwi’iiiak;, 1-niA Eu]L |iRr6mlani free, 

A- B. WEAVER, CvErtKepoftcr, Dept C, BsSalop N. V. 

COPT THIS aKETCII 

■ ml Id Dir Kt* vhii juc na ■'lih Ir. Voa 

cm |2D.4 (] Lj 3 '|L21.4t tr mor^ Hf — 

Illu^i.'i'OC •nr-ciriiHnliL pn^|c-lE S^<Mcm iH 

limucal 'tbiLTlilinJ kBuni (b^ irbYlj ^LIL 
ireur -jknL Sllhmin jr«ar» wei\' Jet 

iHWTUirurT 30 ^ rrueuirm ir|.ii||frie^ ur Ev tudi 
5f*u. mvf- *f€dir ik-#i(h i^| TicJdcni ■J'adi 

ihiih <Sd-, In n-<rii|>f iKl I ^111 kdJ you x i«d 
Iffm piWKi i\Mf C4ibClli>S «i dnudan 

lri£ rtMlMllllcj Ir ¥Oir. 

TBE lAHWWf SCHOOL 

1131 -fewm iiirtM, tw»j, tti^ 

r'lfo STAMMER 





Anpfiil nOi 4 tkc Brlmal! UDtit jdu hi^r luin 
nf • ^Dirutnor lEkitjl m tb« vnrM 

j CHrii|j| b]^lbD laspnjwil niAural mclhni. ha 
I ilriE'MMirIjTX OTlInK’-lKaAlcii Bcihndi. bf lu- 
P lIFut'C^ pw-fc auil hpmil nin icnl: Itcc. 

t« Weill HIIUtJ. NhftTW-WESTtRN SCKOTL 

FOli SrAMHEJlEitS, tw„ aiT Tim Si,, Wii. 

lEARN AOIOMODILE BUSINESS 

¥DwaiF<'lMECkl ^|iJC4l£4b ii BCDnplr» udVvitdu bp p 
^ Dtr LS* * 7 eIci I looi^ lx iLUtuUit^ 

TA?i W 4 |i¥ 4 h i-iID x 

■Wklh^ ■-■>d<L Oif hilu i>ihllc pnrlrlnEi SUd iFffc 

t*lt^ 3^^ L1(^ dar enmiL 3'xn ui^lilf 

tfOiU firti LnoaU.'^ zilsiT- 4 ^cJr KhOOL IMihlhf 
■ A iIIrcI Bar ^iraiji»icA(ji« fa^rofiM. yilib^ 

I^IdE'xijId paper Id jRSiifniV InrA w-u 

■DitiuriaJorjfKlIi NhDkMn-r- iiOK P. 

^Ulmithik Cgtli|^flt tl Widiln«t«), Washlaiim, D.cT 




MUSIC WRITERS— COMPOSERS 

&^f1>1 ui AbJ [DrlnTinbil -ufTipuJIliiM, Turrbp^ mHxi^ ate. 

pfllMMl Ud <fhlxL 4 >v, IF DUTfilxUa. J{and de ixir*. riirrKl. 

H D*ri^alrlc lUDf pcctni >e."pphrii^»«iuBA; m’SiBPrii 

Crh^lim Frf f. Our catalc<5- XDd omi plifCH' I^T^i Aik Mr D-<ri|>:>|i3r«- 
KailrCa.i ilip^L lirttl.^, IDlPxgfct IB. 31 y^n<4 «C-:™ KfrOVa 

TaogbtYiDii in Yonr Own lofllt By FtlaiJ 

pwr successful avdenta are sverymlierif- 
Wrlle faf detaiia rnf our ctTinpIrte (trtiJe®- 
Siuna] □aunc'. CotaLair Fiee-I 

PjniUAC lonvaarf, Dtt. a. washipcTOH. 0, C. 



LAW 




My bouk ''How 
Sldl^ StejBH«[iBe'' 

— sireatlasein '‘Sci- 
Ent:&c TsDdna"-- 
dinret ta die pednt. 
Write L L UTT 1 FIX 14(2 Cnn Sit. (lAEUHO, CiUli. 



STAMMER 



jqpeiitp lfiFntf<]]| i=njMifar jfri;:Aaii^'CS 







Pvli^nff- Hud]^ tnUt-CHd Ilf HfenTTiV- 

bdd.rHf> t4T freo mwM iMliar JlkM-ttuni. 



nr, T 



ltd 




POPULAH MECHANICS A&VERTISINC SICTIOH 











STUDY ELECTRICITY 
In lhJ« EleclrtcaJ Center 



C^mcilele calle-j^ie training Ln Ir^a AE 

wo jM|Hr courw,_f^Tring 



. - 

|fSH expeni^:, T w ^ 

of tfCrwi^Liqn.lruiamhsion. an 
a|)|>]iOaLiuaL. Siiiicrb Hruipineivt~'l 3 l>arjhcTy, 
inai:bm» and apparatus, (irnduncf: 
erra for inatrucEora,. Wltitfi i em Jan- 

uary lyi 1- Wnie ioe -ileLaLls. 

Bt]ud £StTiQiB CiDetf, h'd. ] 1 1, (tllqi- lUt, . |l. T. 



LEARN WATCITNAKING 



rnRT.iTlDH xniL iT-I:IB-i'I rj II^IIbItI n^i Pmnllrnlj nfHHinlllnl^ La 
r-|i'TTi!i.'<i('all Itt-ifraol li-n. Ki iiil-l-ntM irnlncl r-.-r tr-P I -fK- 
Lna I .ITP -irKl If- h nnnna, l>lir |4 f-n--crHil 

aii'l rf''n[uiiii'!i-i 1 i.-i 1 bj |F.iii|na A ri-ip Bomli* ifLII 

miLlfi: ;iv^ii nn l'n-<l llont pfimiti-i. 1 lnr aru'IUkLi-*. DamihiiiL 

[Ar iruE- liliililUTi UP-lircr iJiulk till; iu]'|'lK. Vbli hr ftM -Ullk{. 

CHICAGO SCHOOL OF WATCHMAKING 

A. RiiA TL-mi'k. CHICACO- 



Good Positions — Better Salaries — Best Future Prospects 
cBAWFWis^miaitM Automobile Business 

Th* N.V.S.A.E. — 'The Automobile Trade Sehnirjl” — baa tbe rijtht courec, for tbc riftht man^ at liie right 
price. Mol -ch«*-s, Gut thijm&Bh anri refitble. M,Y.SJ\,E, KTHtlualea lioJd the beat positicna heciUBe they 
are cnmpctenL The ojily ''Autemotnle Trsde School'' acid the only practical automobile coui^ i-n, 
AmOi'ica, Before you enroll for a 
"cheap” course K^t 00 1 ljQ<ik1el 



Neiy M Sdiwl df AnldiuDfaih En^^ers. 1 46 W. SGtb St., N. Y, C. 



Highland Park Colleige 



iibiiS Kouaiia, IOWA 



20m 

fCudcTilii 

AnnuaEI^ 



COURSES OFFERED 

N -CI^'dL. fclLEEITPJilAL ANU MKCaiA^JUAla CJULJLHKSL Sna^ 

■Jaed Lc-urpci ur i-ferrd In ClKi, I'^'djml ail'd SUnhumJ b.b[ajr?fuiy. b^cual nijpoflmjKY ^ 
■!4'4t4iL Fur miJcmff up mrl; oc lor l^lnif l carr^lrlc eudvt prrpMifev-rT lu ilK a/bmluil 3:ni^n- 
■^Inu Cuurvrt. dh-c-p- v^rLtetoi kiLc iKyibsinu «c4ua in jLCcparaLisiy cirjrhn. brc-c due niv 
Jiiiifinrcfin[ CaiilE^r. 

r l. C^n# Vpir ELIpnlrlnl Eni^lncarlnx C^unn 
T. IhnnV^ jr'i'4Ldpfcun4 Kaiin^Bnof Cifiun 

C CJJLHP^ "• 4Juin Vbbf NE4am. .klnyiEKdiniiK dauriB 



1 4. C3n» Vrir MBrhlalila'’Biu9 .^uiamc-lnlB C^ur 

. .1. 4J«i» t'pBr CrauriB i 



Jur j Tilr p n n> fT| ^ n 
qrlKwiI hlurjtilu i!f ^jj 
r&u 1 ^ iw]ulnBd iof 
lunrii M ihfir 
Thpw. uurvT ■PW'ffV 



EalflF 

Au-r 

Tlrkfi* 






fr ervanplf | 

Bipn#.i i:Mc:iNi:iin.ns'‘-c; I tt, iriltL i»d 



OfiB 4 I ibjEi 

I 

!■ ih« ^mpirr ; kiiArl, Fifanipti, iail 
34A^i«i.-E<uunc In ^liicli ji^b Pb^ 'iiALiCiOuJ. AiUreadi 

0 . B. LONGWELL, PmlikBl, D«s UoliHii. Il 



jjTuUcnl zaJl btb Imvn'^il kw iheup ir'b» l&rr bcrl llmhf ri Biluuilnn ai^ lin n-i-c ihirip 
Elnr » likp n EvafTifilnp 3:nylnf prlnE r-Minv. TTii Uarhlnlriii' remv lq Hpwliiiy 
nurhlnr Lhi'fi 1 ^ 1 ^ iqr^f ih? rT’X'^'' r* ^ biidiL ^ba^cilriL i^ic’hanp' 3!nyl|ii^lri||2 &<hC4l lb iht 
tTsiudflcaipq. 

SPECIAL COURSES 

' ]. TRA^";TI0W UNC^EKeKHlMC, Thlk. I. ihf HIM om» In TlK^iJfl Englrinf-- 

ine-nii«iHiiiK-3ir£nii<nt<F<nii Sc»'w4 ^ 'lit h rr^-iK (0[itui4<:t<.1 i* ihrtt irikiihi. 

Kiu4ft-:i JH biietvi n-i^kF --.II -=■' ■*(*! vr Iwi'Jk ihtrt. Fwf ipjuli™ 

mElnriiiwrl IM 4.i|)i^rnEf|ill 

i- UASOLtrCE anu AITOMODILU COVH&IS. rutu onuiS^^ nnylir LuirpirlciJ in 
-PlrT ITT r.EcnlinHly- -fxnrlml. Cvni^klrduiincur pnrilEr- Jiul l bH-oofnre.cn 
KhOOl Odii.vllC«. ia all lliaLla ncLcaMi-r kiicEflcr. 
k BLACKSM]THI>TO, FAnM CaKPENTRV. 



New Profession 



Be A Doctor Of Chiropractic 

ttn m.o«l FMUurlculiiH fC dn'Nlw litcHliLE v^c 

illiC«^Ti 3 P*L IhLIiu 3ll™■B^^ltl5^'^»'!n I'hiFKlDtOUl^nl! A.dJLb-tni<«t. 
It Nbbil> EJiH-TA-De^-nr ruHi 4 » 4 tN «nd Lli*Sr |Hiirtta.ibi;:Bt 

AuJ |jR3iii]ti mint lllOUTTlJj ILiJ L^^HAilmi Lhcii 

Howard Systom 

3^11 1'Jiii eATn trcinj tb unc ■. Tt 1" "■ tip* imit^Uin^ 

JliH- Hf III jp ill*,. eIih ■*iniH'nd fnr ri|*rptw in cIiIh lorii 

T*r ULtycniiin Lli<i Hup^i.T. It fOHhlet/xvn tp •!««[ IK un*^\ 

kEk*i|P [hll 4U4H J^lllj rVQKiL‘4 jc. IL WLI] xubIIA rbiilidBllTJully 
jnauyMiuiMn h 



$575.40 In 
First 60 Days 



Miliviy !fu]il Clerks 
tavleni IlmSc Emphiyces 
Ji^ |□tL'■''l1dl IlFVtriif. I'lnylQ'yrrs 

^ City Currkrs -Postn||l« Clerks. 
Sprirjj Exrip matifkTs* Every wheci 



.dCO immcIka tic be MIiu dEnuu' 3tl I . 






for LIFE. 



S II ■■ U^-jiiiih'' wiiliMiii mr- Iwnvifi of strik^^ firatK”al fiur- 

Tlci. or [II*! If Dlliih bC ^iiliiu pcElv iipp^iri 

1irni^ji.‘i r<~>T illlick bd^HTiCi^m^liC lih EiiHlnT FaO^'^rii- 
jiil;iil ]hHflii/iiiA I F '■■im y-inl imTTl«U.H 31^ ^■FNn 

pnimnuni. dcnii TOD AT k'f our nrht^iilje d'vi’^rrPd^i'u 

tiliiiwin^ Ircfl.lv011^□?rf dntM Ol J^riPlnr ’"J'.MjivLj 

CKliiiltii'iCir.^. An.y nbilHy TTicnU J5tJ_UW 

4 K 4 JiiM jutt 3,1 uniidi IL FftAiHELW imsrJTDIE 

n^l- tH]3.M[mTER. H. V. 
W. Pnpin riii-niii|H;r,, fillfd fliiL U dl- 

Cindiflan* hoLliL Llilltlti l]ii, .fi'iidf t In i fxe-f- 

Ci'ifii' ul niir bonk . ' CjahOEiiiiiLn.1 Pi-ni- 
:nnj. ai^ ''=■ f'!'-'**'". '■I'liiiia." and 10 

^riuliJrraciiir l,..Y 3- IT.6tCfUCjiliiK Tnr c.a3IJ1. 
inadnn iMrcLlionkod.. 



yrta 



ItltA If ^p| 
lllMl If Wll 
i$tg»ia uwij 

i.nni * HHii 

>Jillt Ojii 

A'lilr^" Pla-nr-F^ 



Dr. Wjilli^r HIXF-; ti-r^F In 
tl-Dil-lJii, Rcrt. iiiiireth n.riaT xniil-n. 
.Liaij, ared b J7.4.SO llifi nwfin.il 

soii1 i.K)0 thv-Lliirdl mondi '' 

m< ncn la 'bi’iaOiJ au 

VELTliiitkiCutil^ imciiraL laifn. Ic 
TiHuJCnutti-iHiaLLl-fA. IL In an nljbiiJO 
Hull uiSi-fiiiH. -n-iCji i-iadli-niiTj- IbLhL.. 
JillMncii fLi.n li'am Lt iialnhlT. I. 
jnii rnrencTi nttfnd nuT ai7hnf>1 Ib 

CLk-wa. -iru toK-li irnu ol liaiu. 



T4U 0-in Lsnrn Et In Vwih 6pBF4 Titnd 

I'na PMiTfl- the rcrKiPiRl *lfHn4ii?n nf lliM HBiir+idRrDitj, 
Dc b 3li>W*^l ( 0 ^ 1 «b jirwnilti' "M inu. will m-hlpTHp hrvniir 
4MJ WHiTlCriChllL l-h ^>*i|IP Crt^rnnnltj. I hvn 1 hinllBl-i' #lmiii 
IMP OiiH>».-[tfa:< 9lilW4riJ P^wbIIm Hi: 44 |rif«, ]fnii 



Make Money While Learning 

■i^‘ij|* f« onr f™ b™ih Tfl f.HBra Cftlrnp«|rt|r'."' 

l^HiitbkbE MLlIL BTKl'Wi'kf*" w-nn.UirTal wnnrifwiri, qgid fl'IT 

wiik-LbI M-lmlubHJiLLi- bai't IIIC tint l4TfdL*U t 111 |T0mr 

NATIONAL SCHOOL OF CHIROPRACTIC 

R4K W<.nd«l] Bobldirf , CHICAGO 



POPULAR MECHAW[CS ADTERIISIN4^ SBCXIOH 



S3 



Barney (Hdfldd 





and 

Chas. Duryea 

both 
■.ay 

Dyke’s 
Auto In- 
struction and 
Working Models 

an tlia pmcmilsm 

«v«r taw BbiJ ir ii lli« «ity 

'—ay. IP nKll Ibr TBbJL 



Ifiiprjbcid}' kmwi 'who OJdfic-lit anil Dur}'«a 
•re— i/TUil, BTort fnrmrHfribilniiimrMl T will t^]| 
Hjid Ln nidid.ltL<in 'will Ci1b<>w ‘jfeiii urlioL 37E ihot mt, 
ljurt Diontb we iTtu-wed roj InCliiru vf a |c*ni|n cif 
n. I'nurf imn jifmr aftualli-enpiBed Lil hujihutu- wIlo 
kiaribeJ frnio <nilf fintf™.'. ■Wh;; 
ninv niuitmle IlfviU « 

bUud Of, U.. Heated in a ciir 
tie IR nctw ‘fltlTlriR’ juid wIm> 
k«rik-d .rrtnn «br couno, 

E'nrY IHtR^ or Dur Fra Citilq 

in^. n>a] pi\ Ti.'ntl mid u 

verV liiLenpliiiriii ilwlf. 

5ee nrollicr lAei page IJ9> 
mi b bCuk and kidij* 

Dykc’a. Carreapondanev 
iSchiXil dP HoloriilA 
JMT PJLWasklB)l[m lU SI.Lm 1 i 




'f'-mW NOT BE AN ARTIST? 



4ar vndniHtw«» OJlias lUrk Sdarlril Tu i Nl i ti 

EARN IZ5 TO $100 PER WEEK 

la fujilWHlMU*! -rafk. T^tllul. iHHTliiil llkMt Ir 
HirtElltH. Bupatber «4.plpw«t. iBftmetrn. 



StTeP JIMn' lUi4eUtlU.L ri^^h luf. 
'Wilu tet Ibb/fk'aluri 



PSuMIhJ jtiarai lajiTiHlMdl. 



CDtp AnrinT'* 

ud UHKl>Mal.F<|BHl. rnCE..QUT^T wjpllwlHW*<l» ^. 



HiaMi or AmjEn j3t rr«miA*ii 
ilTiFloa Am EH£_ BuU« Cmki lUch. i 



LEARN TO WRITE 

AOYERTISEMEHTS 



IF YOU ARE EAEtNlKG 
LESS THAN 425 m WEEK 



m enn. prridtjTOlr rdiCiw tr t>4aU >i4* 'b> luttomii *edarTj 

b«iid for bunuUnLl [iTciiTMCtUhiiiaJlod FE£H 

I'A^t-PAVIS SCHOOL. C4PLII3, cnKAaO. ILL. 




^h'AUTOMPBILE 

m\ms 



Earn a 
Splendid 
Salary 



m 



TIis nuDffeoi tTinle J'R't iiH l^r fw (Nfl ijwnw. ne« *il tlr 
■ii-j !■ pujJ wolJ tc/T It. DeoLrnHTitPiA. lojpeatncw 
'Te^ni, Iti'iiiulmAiL Abd. ..^WmlllbH linT.b |il«liat eSPHlJ- 
BPD'i iftt .H^i^ in1urit«. All dJb La 01*111 Jbouilid iH'ieiOHe Hi! 
thriirlJ anHAh .lE II 1 A. aUlAluCCil lb tiuiioMi tnd llAt n 
iklll^l Flea. l|.kBr CLKrrif H| >.Tiiil#aiL'« uiiiinA <’TVpyni mn^hmOlPlIL 
OpeFOtbon i^nri n"pn.irl ny uad h|iiL|M thiu bh *DbL Aio^p i3l tiiew 
J4iLl|i7[Hi V*fTii p^EcJs' Lu. 3 Our i}un4 Ll niH. 

Rift# T^f Widha 'P’d^aj' Inc f'lrtinilHn. 

CLEVELAMQ ALTroMOBILEi SCHOOL 
:£lftT E. PA 3t., CLE VELATiTD, 



WANTED Ialeswo lu ™ 

T^ndre^n n| jwind pcmlllnFH tabw fpfh itHdor 414)0 *feCh 

(1)00* ITmtllh (nTmer MTtFri..Fnry cihifTit 3. (O «(. QtbB cf 
w# will teiKih raa (n >>« e nluh emnr 'I'rireJlac tSuaw 
[Mace NiLenamia Lit m*1j nnd mlHt *tci -tomn* it jord 
pocItLra irtLrra girD eia tarq. whiiH jnu in jMrnJBp. 'wriE* 

*Ewl*i loKF DUJ I'n'iT HdfIc. ' ‘'A KnTitnt n the (Frlp,^'' coe- 

t4i[ofiki cue fiMicIa] ofue Abd. teiitlnnMlAli fnm. AuBundi cr 
BCB bed UCAibll WE iLllHi L'laucd la teed POiaiEnill; *1M llirl id 
Kth'H] iJuAlLilMll uppll. llHIhM iBbtHSn UBAfll Dbl*. 1] A 

SATIONAL MLKWLTS'5 TkMNINO ASSOClATICl'n 
Qnt* Hnr Tui Eibhi. Ctr Hwip«6i 5a tnuK* ilhrti 




NQ MORE 



I fiin m 

t-iil«ihj~itffcrrl ]tt j'UnL l■■■Bn. ■xpl■iblll|CU■J^■i]^- 

rinrtlcnH vrilb Ikdilt KII^IL ^anr#r i.i Pnc*-. 

Andrew L71 AflrIaMj Mr—I, Itifc-ri'iT-, Ml<^. i 



Actress or Orator 
Ear-rt sas to saoo Weekly 

r On amra <n tliFcmillnn uil DnHiHtlc M il win|dlll^ Umf-' 
n»ih snri «mmiA«iTiL ]■ intIl'M. psjh b d 'Ft lull Ic quiUtj 
iEH- H Emiq pirli.riuni.ie Ha 'l.i.n knr'i]!ljjlt.n>. Cdirn 

Or Ihp ai.^* fPH^i^linE bed pi.jLaE ^vIwhmp Id 

EbuFrM. llliiriri.1**ni>kn«I1rblli«l)0*rtt tnw 



EBmsasciltinL nF FUKIITIjO‘ 1.|| tjCmnH imeri Itnuse. Clfcma 



LEARH TO BE A PRACTICAL ELECTTUOAK. 

wwto lia— *1" fl Mi DnpM" nn-rs mi JTi. 

hiDlr5"lF nqJ ncarraixitm beF.iTnp ] -betw-Ti Hici "" 

a|k Dcri't. aibnr — "tUc me liUlv -for detBllL 



rl^l 

y 1 'betw-Ti (heniEFon] Ub gicaH. 
'for detBllL 

d H ffiw £lE€TRrCAL ENCJtiEER 



n.tNL 



JQNES NATIONAL SCB(HtL OF AVCTH>NEERI?IG 

UtCWiidilaHtMi An^rrmiA, lE.l,. 

XMbLbfi DJI licmsDlim nF AiKUiii.|iuMT4p|t Kuy ± 1 }, Iprirm T^pm 
CtibUD rikmliifcejL Fnki41»tHlqt ■CffHLY H. JQhlJfti] frg* 



MUSIC LESSONS FilEE‘:rvSSE 

teff 4vF lu^tih. ]fc Eaib haw kn laLm ba iiiiip Flhnrii 0-F< 
feu, VHdILii, Uio^^ln, klNpifnnprk - bv PilHLlL 

AFHrtlU SdiMl «I HaiJi^ Lkkidde KUy. fUnaK IL 




AOJ 1lH HUClUAlMl nilbbllEil'lB. 
Mciiir. Dad iLTiuW aU kIhiuI, hd j 
H^IEdT * * 

fir 



EARN BIG MONEY 
IN THE AUTOMOBILE BUSINESS 

Greil DBBiiaHl fCT CDfnpctcnt diacllkuni wIh> cm mpulru wi:-]| mrtiri A 

m<»t pleAMatocrDpattcn -with BIC PAY, $pIdiii|piI OcqwrlFinjtiei tc- Fnidte |jMd lOijrier 
iiA ilHjnfFiTiRtTAtrra II.IHJ M]u6[[h'll. Finfl CIiukh lor alartmi;' HotctiiDlHle liTenes, *tAiicu.1j 
dlwl SFutniit Lom.pa.nLex. 

NOW IS THE TIME TO GET INTO THIS NEW BUSINESS 
BUT ENTER THE BU$1NE$;S INTElXlcuNTLY 

ftoJ ^ifcli a IbiifTiuiirlL underiLiuidjvir of Lhe DiiiHno'bdlc. Ercry mna waotlni; to Inm 
any bnuicH of tke auLomobUe fauEincM niiEKild Mpend ilx to dut lubixiL 

— tlia biff pntRtdcal jc^lurtil yem \wns no xiLur-h riluii L IjfunL fivi^ry pArt cif tbo nulLaiBotiLle 
jMrn hy wriTEElij tiA T^|. H-D$ii-MliEt«« -in lyar h^iiiIt «Aki|^ wfl Q« tM TWld be tn ran. 



abr- dE nmrlhl nhD 



• 'TTidn tar nur Inbaraulnx Vim^ Brtc*k. 1L LPlIb jI I ptHetut tlin yirai iliph LTi. nE fcbp bnidmjiii th« liirrTnrin j -dnniaTi J 

iaJ Lfeut uLBripn mH. -mqi-B nnd inllwnua; ib#) -miuiy oPPnirtnTib^ln FTf' fnl^btlnbjU R 

j-Onj HHBS eAih thnnio^hiiwa of ■nur ^l■JUll■ll Bi-nd tM TniufeT nnrvf^fnl gtpf rlepiR w at -rnir 



Ub Ikt^bbE buI IhbI 



KANSAS CITY AUTOMOBILE SCHOOL 

^ ppk«*eiL KANSAS CCTY, HO. 






AuBdolAUIb [jh 

imri EkB Wvf 





FOPULAS MECHANICS ADTEKTISING SECTION 










Jflt rtln>r triuifl c'lTi^rj: [taoiI njifri'h^ >K4iil.V I'lfil iflOytTUTil- aiiil mi- 

il'iiJsE aprH»n: ii uJlk‘> icir iid ^ iLib(;<.'mnui. Ttu^ 3i iim':n:T nf Aiiji/nnl It’n. m 

grwrlj.' Fh?a||-|i;Ii'i1 h iMb It tliuFwuri! nijl, rcrkiiiic, 7011. ci^ulil nul 
arraHl tt> fiJ i n ''|,i ihHii; iir fnur onrvMiffau 

iiini'i Imva t4i. l'«rliD|w 7011 □» n muD pf Lti<i a'jri wli^it 
• rili-iTiitloC'ilttli wrji.i]il luC tiiimltLsMii.i;- nu Diu.Lli:r wJillE jnijr y(iii 
OflU iH'CCirii.j li ]iP«,i’44i'iiI ]iltiiiil>.:r Ir; h yi’iiinrkfthf;i: sliflrt Elini' l>y hikltiif 
AilEniLtiiKi- nf titfl iiiii'ijcialiHl fii'll 1 ilir£ T<it rnplil, [k<vrrii:'^k, ’irkuLLri'd 
>im1n]i‘1li4ii ky tisp St, £-oyi's Trcpi^ /jj- f mjrJfjHy- p/ g 

Jtf'mJmii fTiiniktr—iiiS iiy J-til'Ii iiL« L'iirnii(;U.'cil ^l Ji pi>-!.llhML 4 >r 

ecirLlfi lill-.liM'-K" fcir [1ii'llt>i;]ii'K lirci'T IliJi'i' nurlilll- '>i><LriJUl':^n. 



Our are ifii^^glic tij- itiiuml u-iiit:-'; ti. i>ti ry iHim pf qiqiI- 

r^rn jilcimhl icnili'-r I hi'- I'pPhliiiLr |.'iildu!i«: pf Ei^Er'-ii'I'^r-^ ii hiii iLru 
L'xpcrl pLumlicrs uf ■iiTMl'iiLfl! n:‘niituLlnK jlc>!< iiifrH)' i lirii^n-i.lH'Ml 
J-L'yrliUT-*. I h OUT ik>|n 'If H'd li lUi’i' liii Ul 1 + 1 il I-I - Ilk. .h-LiiiIc:i Ls *jn 
iliH'rili.‘Li'iS U'l W'uiJ d riLWI ii'kii n.iii| lal.-.y |■|l^,^j||iLulJrJslrlJ^Il 

jl'i^iriililii^' rrpni Ikipip- AL^f^i-^ILmiLliiik an L'"nLnLiT>i -^T|d f|K "li-ii^tL- 
ll(iK< oi ifiiimliini.';. Iliiiidi?il': 41 f n'lU ;:;nidiijL -. v 2 Tii nffw i 4 ru' 

mpiil'y lli'i: Jd II Ml''-y iri:'l-IJ wr, iTn,! xliiVifHH^Itlly I'StallM-^hniJ 'I 
^ ^ non^^ii’f j«1iiieiiii‘t. iVi^ Jin>T|i ihii TiiiVir^ itiLj* 

tii|i|l|-|r'il '-i'lut‘;il 41 . 1 ' IlH .LMkit ill lli'i ['ii'''-id — ■ j<i f i'--{fei arp 

]iiw— niir mr i^KiiLK 



Dcnidud lor FLunibcrs Always G]tcccds Su|iply^ 

KrtLduuLuH *r dlir (.I’liiiiil lure ria lnnili]if na'iirl icif |iii-iri jniid iiL Lliii 
Ll';liti|il wakw, iLhrwIiyiiii, In ajiy iiiirl gi' Uit; i'^iiiiiijy. Ut;. uaKl--^ gur 

IUi 4 :» ['1 ecil'rtl IKlKltlgEld. 

You hihi.iulil ru:nl imiiY 1 hh> 1 {Ii | •Iwnvhii^ •iiiu.ti_4 IMicili-^Elldiii. <if nur 
di li4ft.ll utl'l iliiiSi'iitd at WL-irLiEiiiiL ^Ivuji: fuLi Jif-U Inffllf'ilStlgn re- 
ijiUil'nLe'.fuir^''uir"'*i- f'l'. liVriltj ftir i; tmtir, , f. Eiiny iie Ltn' ilivi 
tliip to ’ ueb |iri>a]n;TL!y u.t' J'l-i I mil inti ilTimiih-'i 1-^ iH-rwt. Y'ldn'i.t— 

Sairit Louis Trades School 

4430 OJivfl SttkMft. ST. LOUIS^ JVtO. 






/■iMst iTstfltiii Ifcenaftto 



A 



FOfl/LAR MlCHAIfrCS ABTEETISIHG EEjCTION 




For You- 

VVtiilliflr CT 

<^}i 4 f Cpmuleli ClFclflip? 

APPLIED 



ELECTRICITY 



WlIJ k l*VHii JU a ^hMe ud ndEnuK UHt. 

T9i^ CycIciMdLa aHTiprioesiix Ihb VDlumea— bi?uiid 
in ivari rmjiWCO-'Hairitfiliiaa.fiM pHsaj, Tff Sfl incHifiB -' 
printed ■isti «v«Cial paiHf, In l^im, cype - i.K/l 
fuLI'Wkfn plate^^iaK3'ani^'rarTnulai,etc. It :!< nriltcn 
hr thiTtr txjwn Hcctrifal F-ngirie^ti-tht blgecHt aieu 

frt the imifeEkicL 

TJJEBEFLUEHCE VALUE t5 CUAltAm'EED by th* 
fact (hat (he Ixk>Vs sk oanwiled f mm th« text-bcnbi 
in the correaixjnilfiiif'e eouiws flt ilic Amencan ScJiou-l 
4>f OnrcevcnnefireL Thieaepraaticaf leaBanaartiUTanBed 
lorniuicy! at»t rcadyreJeTTMiceL 



WILL YOU EXAMINE THESE BOOKS 
FRJLE OF CHARGE? 

rr^i JfS ^ EkiJjId^r bnoln An juswljq 

mu wu£, Tfi ^Anvlnoc jf-cu nl lA;^ nrlll >cniJ l Lunc 4 c^ lid la jntHi 
krrp Ihcra Hm'c (.bsin ; nuinlnc ihcm miarM^ly jnd 
I i ■DT*'^ ^.l>c|rcEabrt& b» ^rcur fnry-rfj^' 

unr'k.. 11 7011 lLK( 4 t ihFm, wnd si. (iOd al)^ Fikh ^n.in 4 K W 

I llkinlll u«i] roii l*'e palil tlia piw uS |U,P- Tttt FKIilir llH 

JJciLt ll lifi.ML J'M ti bslaw ait^ iiaH M yj, Tto 

bmkJ tIU lir Kill !■'' m -K Wf - 

ImjHrta.Bt Eubjecli Trealicd 

Iht*iT. Calciljt». hnn pvd twlikite ^ rtt ]bhii~' 

(ItHrid Ilht-Enakk: Tdepifh -Tnfcn Hiiiihj Tiliiliii# 
Tnn Ilf Itnn^ ILlui— Ehnltn— Dcutbral iiiiii [l(- 

Eid.hrHi Jbd^ Eb«i ThIi Elvrin tbrQrk liiiFiM — 

JUkratIbi CiTHil Httin- 5>tk OKtt fUilni — HiiifiBii* I 
^ Pj l l I II i4 K>1wt - JWi SUtkU — CtkjJ Enittoiki.- 

SlHK BiHg-H — fiver Tmrwiiie — Mmik birOI HidiBT 
— — JtitMuUc Tiltihir— WnfM-Ttkibim — Trhtiiffmi; tk. 



Fdr t tlnn diFt-t --IM liltli-iVi n ™nivlh1|' [WSr. tvr mo 
TIU, rlii TFCtltl ICA 1 .I n-i^TlLO ThirH -i rceiiUr Ii.fa 

miu'j-.tr- EuU ^ Tmiiiidh CnujiT Bcleatlilt km, Id pDfHiUi 

bim. Alic- cnntilia Ihc Lilrall ilii-:uiladll}-n IMIicLT tu iiiT-=.-;Hn, 

tUK-OTfCJa iDd'iiiLEjr. bK. 

AUE£I€AN SCHflOL Of CORRESPONDE\C£ 

CBUZACO. V. & A. 



FREE EXAMINATION COUPON 



Amerion Scliwl CaireapeAdeedet 

'n{4H Cp:lvpbJlii 4l A^iillnl Elt<IcklLV lc« FREE -cxarciulica ; 

■J-^i T, 19^, Ih* ] Y^V- I wea I^.QQ nlbm anJ ^.H-a rrfr«iui 

until a hvn pd>illt 9 ^i you ejiiI liEUihi kMk^ 

DHiK. T+ik nuLWhiau’UifthUr poMh r<jri XiLHy. li''L0i 



A AUK • bbbbB la.l l l'l ■ ■ I I ■ ■ ■■■■■■■■■■ ■ I ■ • S ■ ■"■"■"■"TH ■ ■ ■ ! ■ • PrrP?P"BBB 1 -|ni 

A IhllAIUH. . . ill 1 I '*--■■■ I ■■ ■ PPPBBB^ IJ 

(KC*LIFA't JlIlS 

F. hC r L DT VK 



seu-epucahon 

TEACH YOURSELF AND INCREASE YOUR 

ONjy MJUi^s PiHNff m\Tm 

PRAJCTiCAL BOOKS 

CAN TEACH YOU W ITHO JT TH E m Of IHSTRlKlOnS 



Ewn‘ v^iluiTie pnaiciveilr LiP-TO-DATE nnd wrlticn 
in n. TanKuajee plain that C^CTl a ch>ld can tittder- 
A(atld, uRaKE :3 tliic laJifLal tnlttliaber r?E n^Htcre 
Mieehaoicft t^lakI far hame and tbiii} itiHly in iku 
-wiirlj. WepuliJiBli E’p«l tiOiik? dn every iirachaniL-al 
eubjectr Our laeie iQuilreted Cntalne naw readr. 

FREDERICK: ,L DRAKE Sc COAfPANY 



132IT .A.U4:Dua CK[OA.CO| Ui,5-A^ 

In Dl^ring o\ir DTLpniieai ibis paper, 





lUiaelnE' CDlolAUlas v^v 

Itltaen rennlh Tcm nnw &»Jlh b«i^l|i!l 

min^. VM- C?n liO ^ Mf My ia Y^ur riMon 
aam ihruiiT^i Pi^ Hkr'K MralKm «d Mu- 
BY MA] L.. Aayub tIh- 

tkV^ IHa JcuA iiilr icc rm*d!r m Lfjra tid 4.#«_ 
iTCiT^, ckunU, u.i.ciDFnnln«^7i Uai Ijti 
^ r^ny do. ■ aikcii ilm«. 

AMYOlME CiVN LEARN 

1f wh vflJ pit dorm Tlj+it Dw Hul -fin^ nu b 
r«Mi^i:Bnl,J nflBud cuj PSm <ir ALCLTCeTT 
•CDTiptaLB F^rUcvLaji Btoot IHm vu)4j0riU] riNik 
MUfH lrjcuj±:nif uu numaL**. Unr# Lku 
^ffUnuLAlJi fraoi utMIb^AivI ilpllfiuikl 

jicruli ooir im Bta m LLe hi^jt iri MaMiMi-dwL 
1 n vui- 1 . nvuLrtu i»t dT u|.'b<sv IIY PfAJL 
in I Eiv.iTHkaL TTii riYJTM nurhiH p«D hw 
tn- pLv Bnltmr, u-l bw iii Hmdis 

^■r ywvi mi Itnmf for b 11 lh» JkrLi ua 



THE a. S. ftlCE MU!$IC CO. 

m tj iiat'Ull P»l] m 



LET ME TEACH YOU 

MUSIC MAIL 



Ifir nit*nffi*r9 iiTiri Ic^pqir HeiL. Otir *rihi|j|.rt* 
jrrtriN:i ^mftr'Tvnr «jrirD[hiTCi j^iu. LatiiiPiaHLiJi arlpOit 
pq ronr uwn. iirimea Liu dcrDBBd. t*^r bPolBHrM 
vtvrrk lnDl«iW1]IL 01 iVMBi*hYI hidLruuM hi/ 

r-9^Evr1nwcd MrpbflnlM ahJ ]iLiiLrui::i-acmA Writ* 



r-s^Evnnwed Mrpbflnieii biv 
toflii-rf 4 iplpe^n>pMhTi^L U^*d3t 
KANgk^S i:iT¥ AUT03C 



IH 4 T 3 iiTfl 0 ldp 



AurQ 3 Cf>niuF] 9 reqo' 






New York Eleofrical Schoo 

(Iffera Id men nnd hoys n ihcev^lca] and pradCicol EtduiK 
In DppILrd. eh^et-rleiry w|(tiei.H limit a; to time. Jnsunc- 
Jchd individuiiJ, day ami ni^L szhufri, ctiulpmenc ttoiB- 
plete and UTT-tiMlate. Studerun Jfidril w dmnri and hr 
practical anplbcacben fitted ioemer all SElda.Dfe]ectjica]l 

iDdiietrr foAr quohded. School apen all rim r, Wrila for 
free pnrapectus. 44 Wari SnnDiauivtJi jt-. NEW YORK 



LEARN WATCHMAKING 

K€fc»d. -cneluiila — CvprlanL bhti ilnfn Ib iImiiipI Wa A|- llW w 

LEviib^ ^ u msEor mB^L» n h fcciMiHy baik Plc 4 V •pvu Whh ObSmB 

tpf«TlriioMUp. ICOUf-UrTcA-l vfaUpriudjnB- FXwLJUIUPHCUIV^ EnVbl 

St. Louis WalchinalElftgr SttKool, St. Lduis, Mo. 

LBAttN JEWELERS' ENGRAVING 

lUa-HlHll 4 4 Ba 41 lll 3 r 1 ikmri Inii.'UiitlirtUiiTTKiifalrkrTnll; WawUI 

IHTU kin L— flour bifeiK-i anvil of tbu lo an fiia r^vri (4 jiaiil «TTna^ 
■ irubir Efewiil ilinlmpnHftkiMbllltiriA'MiMri.Tfr CiW ^ riLdn. 

Thtiii-iiicTiLTiiif vcbnol.mpLiih rnme Hiiiidina. tbii-jLi^h l|L 



IF YOU 




STAMMER 

1 willag nd y (H? T"T fl<-ppki, bwk Advfce (*i 
SBjrril Urtjei ' J '" lYbc. J(I-iiildinii1ii.i7e | -bulti- 
Ir a.nd peruuneiiity .ciired tnyull. hedil. 
tr iTiT «ipfrifK4 and -wrlii tor fie* hook *ndi«lris*r 

BEN Ji N. BOGUE 




fitcq^p^ Jfrntfirm p^ptpiir 



POPULAR MECHANICS ADVERTISING SECTION 






Own a Jewelry Store! 




We Furnish 

Everything! 

Here is a big opportunity for one in- 
AuentiEil mLin in town. 

During the next year we are ^oing 
to establish a number of men in this best of 
all businesses. 

These men we are going to make otir partners. 

By our system these men will soon become mpneye^J 
men in their comnruinity. 

For these men we do much and we demand mudi in 
return. Not in money, but in brains, bu-sineas ability and 
in character. 



We are always on the lookout for the unusual men. For these men we do great 
thi^s. Their opportunities lire circumscribed only by iheir own ability to grow. 
Quick action is necessary. We can make arrangements with but one man in your 
town in this matter. If you are interested write ns at once. Address 



C, F. ELMORE, Financial Director 



ao WsbBBh Avemie 



□epartni'Cnt 1 S 0 CHICAGO^ ILL, 




LEiEir FIAtTO TtranfO AT EOira tv the aid aZ tbt TLTfE. 

K- ^ Hruflwpi-Jiin BboL i-j.ii Lhj -ixjliTurtviL diilr> im»iuj uL mnf 

Unu. w In. (h« j.l nij homr'B nnllK. Ehn 

IAjW [i. IIElM ptr dir. VclIiiaMc IIIUHlncLid k»jiLi Fki:)-! Vl'iricii 

llLEtlJB.Vin SUKHl fF fLU'iirUO'fijtllsikllill.DililtCrTtl.lkbh 



Government Positions 



ili^ Ji nnAillIrHnntir irDK* tthCHTEL Eti'in^Sr'# fiUhVK ■l>ir- 

^PpVininlCfUa Sbh Uj„ ,„,hI jku. Kxi»ISimL^i|ipOj'> 
7ii4T1^ T>r<i|iLiH'i. I'hiL'b jmciT «p- InphTiirL hj ■ kHiiiwi hiIh 

Cif pf’rionri IPIhi LIivht ^n.niann^bi;i[i.L 4Tld. 'A l-P-rET Lha-m 

THi3lv-i>*ii|^BEixMiii!n i-ii blTfi -At [ol-l J4t H ^ThFi If 

II irwliiiwinrth|H klifcil.wrl-kitfipciif rjvkLH+TTl«-An.nnflHf'«^ 
■nii'iil, 4^nBNife|.<nE f nil I n T'brBiiEtML ^IhiUL >11 tn’^iTinuiiih E C'JJLliiiQ.li'^ 
■I'liraK.piirl-qiitfrtlCaiP riWliql^r Ujiftl h-y |]|H ClEril l^rTl-n#iCi'piuiiiimi!.‘>;A 

coiuHEiAH coatKi^AiJta'a: cmiJ^tE. WASitnunrim. p. i;. 




VENT 



UEARrmy by 

A^T nUN 
OR BOY 
AT aOME 

SHAIX COST 



Wdaji' Se Btanfi lor pnrl 1 culB]n».Kailpir 4 HiiJ. 

ft. A. SkllTfl, RwhuC 107 , ftSS PE 0 BL 4 , ILL 




SECOVk' CA.hr> ‘ik’ u- n .>;Tnni.|VC Tr mill 

uilI [Hruioc Kiiocwi. rinl.- It. 1.1 q .11 0 L 4 rLr 4 «.|i^.|. Sir 

[ml|iuL't3]n li UMTUlril 'hri'.qii.f pn-toniL 

um.mum.iEh. I'acy .Hmc. TVphr k'l' 

CHAE-. I.^TRONC, Fuuudir. 

Detroit Scrool of Ieitering 

DEPAnniENT FV. DFIBdlT, lllf:H. 

"OldibLlad Lhrjail. bTlt* Ud4''' 



How to Run An Auto 




Tlic- iiiilj- ■"-■iLj- iln: pmctii'iiL 
ind-TiL nr UiN U.-^XE.. Al. b-aii 
htd KU'dii IH l»r- ILIt CXJtllllniL- 
lloTt Bjf tliA tHuk- LtitcLf, n'hlH'b 
wi:- w!|]| iiiiliriilL fur i^siaiiilriii- 

Lhfi. l-ii- tmi'1 TiHf nr ruliihiT^L. 
iiIVcT InikiitKit nvur. 

L.'i'inr rdc«lp.t dF the fol Idvr 1 1117 JCF1M- 
iiii'i il, till.'- I^rrfik irLil Itf- fi>rwriri1i.-i|. 



Pit miniiT h idniKi n^uired, «iix iid rrin 



Prita fS.W pMtpiiiilr or tut 

Free on Approval 



"] Srif I'nipuLlBsE 

Vc^mcIlk" [rk'm full flfbLll;i bit 
rtri;'. luiiiBlIllir iiiul 
lii.i'iv t'.i linrdt.Q Iruulrlu. 

, UoirlilD Inr 1i I 11 k JIrsL [iriii- 
4.'i|>k'!. iieB-iCHMiTy ti> tir: 1; lUiTvn, 
jiiilI tlh'it Tiirvi'iiri] Ii7 t1i4 ti|-iti- 
i-i|.U'fi Lit P'-uT].- ]Kirt of a 

liiotUT ClLT. 



II jH It tIibn.iiiE)i IhLD f mmte 
in Llid jic-iL-iiif: or .^lltDIUnllllfB^ 
lllirljtF |L|t|Hr.H4..J iiFjkiuraL- 
Itiremt iti\'iirr:i. rv]K.TiitiKri miBl 
rv-]Hi i rmL*ai . EJiniLiiJiiii ciYr-r4iHi 
llltiAtrbllEiitn It lid iliiiirfiilii?. 
hiiiliiiiE' I'-ntTf cle-Liiil clc-ar. 
nriU.Mi ill pljijit UbikihixC'. 

l-Unitl^iiiKl)' iHiYlinl. 



THEO. AUOEL A CO.. fiJ Fifth Ave.. NEW YORK, N. T. 

KItiiIIy null -nil! i-fijj- 1 ' df I1ci|il*ti>~ A UECniClillcB-- bdd. If frilind. Mtl>- 
fjf cn.Tf. ] mil LniniviliiiCdlk' t-mdlt fEW ALL n'tlLTEt [hi bcutc td l-OIL 

'Nj.tfFL 



^ n r* r-AT i 

JlDniiKrin iDn^ Fcp. M^h.i 



rpfasr JfrJi I i'i?n IfiiiuJar Aftdhan-liif 




POFULAS ni^CKAiaiCS APVERTISma section 







BE A SALESMAN 



EARN WHILE T0lll£ARH 

Wb [mr ftlnJiIcntn In PmlLjnnn IVarl^^ TnJnbv 

-rhbc« Lbi'j cnn «cim iim 'U i>h BfecirUi v^ti. jfuJtnnff-. » 
Tiiiliiiil •'ulriinin and Ls^a fnuii u tl^.hNL41 tiiU' 

•rnr. rnOlibiil b«v A-'IdV'r^ 

THIi KjtfTrriL Br^l>f|■, CP HiLPHljiFnBI?, 

Nkw IF^vd^ CvxiHi CDoTHnadf. 



l!5. ' L«am PhotgsTApHy, Gil 
Photo >Eneravin£ or 3 -^ColorWork 



i^4riV^rv ind QpwaWi Cd#n %-l.A Ed (H-I) hP WdAI- 

Otail^ b« Ik^ «n>l^d wbM itaHA HFl^d* pratMJiAi am 

■taufhii^hxWlUlLT. JfiEuUdjhnl n |wr 4 . 

1|i:iDi.|. to w^ i h icq tjf PlH«u.£uHpePI m 4 hKi*’ iitc- 

ul! UllDiili. Tioni wy; li rlUf Dr-ldyiEBV 

■■•Ikimd In ■■□urtnri riood j^^UldHlu VrJbi lut ^wifctir 4^ 
ri>>rri.'j‘ c^uFPr i's aaitn*^ yiJH- fl-rfl 



ininvif Cril^M J* 

CiiJitEB -btf PfaafcA- 
t. n. WSMiLl. F». 



ruliiLi 



Wcbuh At. 

kOSbOlEIli ItL. 



Wanted Men 

inOtll^U ITltJl viet.flilhflirKNB. 
C»fK3j pay : Sleadj worlf. l^T-ik'UinT'n . FJrcmcn ; 
Electric SCotDjQien , CcndiKtiKTi. Train Fnm^TJE. 
K^pi'Tlcni'iir UlInciM'BMrt. ’^r^CilktlKill Blank 
am] nnnk rruc-^ Givc’ nec and itoisiliuii wanie^L 

It railway C, 1 , No, 35 

tndluupall», Ind. 






FOURTH ANNUAL 



PRIZE CONTEST 

For Men and Women Who Ijovo to Draw 



TIlIh oojtHWiii wmk ilro'AB br '”£L 

t>fk S*<iUi mAJCii n. m|i^ u£ Xi? a _ 

^^'lhW, vaLii Hatbrnr i^nd aak nr jvtiplI. TT|nk|rifr tlbn risA ulimm mnd tuiuJ Lb 



*' *Lfan ^kchri'L'i sjuei r*uixu cu4iXnCft ad ' 'J u^Cml" 
'ry and bciv l*hft Ll -OAn Imi dmi<L ihLd tiLTCOOIk 



f^An ^*<]Ui mRJCii n. m|i^ u£ al 

Ji Hatbrnr *n _ . ... 

U*^WL, f4»b4n; ^UT urev otxnapobjpa ud it errr a prlM In mar OnniM^ 



COPY ME AND WIN A PRIZE 



^□7 Bc 4 .Til€^ ApL D 4 rft:biini will 4 ^uiL.lan rouT akotph. onH Lt Lt L 4 W T<*r 

' u- Dfulsnl jra wi]l anHvatHi u a ^\lir '~Tbi:i Hciiu>:; KItKOWZ'' fCU V 

■ nvt q>.' 4 E' Dvm bi Itoi -dB/p ^fd-h-Itir wnm n.i>iKtoiL 



BC^ ea fliHiii u till 
hiniilTia, If rlo 



IT COSTS YOU NOTHIMG TO EHHR THIS CONTEST 

'*7^0' Kauri ITIar^.-l^b'' lii « r^rr l^nT'Irliirt siimuxlaa for l»lTi mra Jiaij Trrrnira. It 

]R f u]|y Ll]iuirnti.'il bu- ,nTlit jb-mrnin ITiuii itiEih--. 1 'lu’ca I* poTklrrlr n ddiwt ont'- 
MhIbrBCtnn. lyvnnriTtOi^ wLltl cbSi KnStIu-r iibtL yca tiUT* nT ifTllMrlt^C frir 

^il^A ni7iriT4nn|...bt IB BiTAPlj»l oiijy No ptLeotldiiijik m iiiif OmL-lcBU. 41»pj thlj oarlorHi 
u.-Q.l [uL] Lt NjO va [Lii- tvi^r i1m^. 

cdhhespiudejice laSTeroTE of jutEncA, dept. ] 4 t scuiuhn. pl. 




51 waassy 
NiAP/tes. iifciA: 



W-e can 

poBitivcIy 

mNbke y<tu 

on. ex[ieri- 

enced 

Oi^croittpr 

thynUSh 

CUT Mjt.ll 
Cnunc 



TFet furnisit ycKivrJLh a camplEtc movfiijF [tictuTE- imuJiirK 
utiiil yau iuive qijaliTHHl. Fi^aLdtiiiiB: are aK'aya ready Tor 

qutilLTiedcjicmtgrt, SEWrJ FOR FULL FARTICULARS. 



WANTED 



Toi.'BirBPD DHd nBPH 6 » IpBn dfl«f- 
TBphjT anpr du un. tarx h 

f#aJly a I nr vr#ka; «■ ar-r nuhtc h> 
jaiQoly il>p< rfi^nkAb.l Inr h^lf ^aph 
HPI no 'Irir pjrciia uplll [mdcloq 

li- *«,*Pth|. Wrhfr DXijr le» pmnlrular^. 



ii- *«,*Pth|. Tl rhfr PMtiy pmnlrular^. 

MCBLW BlIgHESJ. 1 HST 1 TUTL T* milWt iftK, uLumoiK. WCII 



Learn Watch Repalrini^ 



Dl A - ■ ■ ■ - J" ^ UbA ulp 

tj E^nrpBdnw la ■ ■Hki ti ppv >« 
hp BB bAri^ i^feri P^MA. APtap pui «tfipliri 
fH H« Itn* I *«^k Ctwi A It iL Yn 

^ I kahTpjLM vuLiM ouir li Jiii Inp fas- tt^Ii 
■ 3B. 'bfo pw '■III ^ p- 

•nhA^haR ud ntfllnr feli ridAfi>ml BC-ali 

jfAi A»iDP Fm H;d. llu^lu 



THE DB 5 EL 11 & WATCil ICM^Ol 
aar.rrr 11 . tTTie*, iMPum* 





SHORTHAND IN 30 DAYS 



^il'c sbEdliikMy ^ardntcc to tench EhorLhnnd complrte in thirty days. Von ran iearn in iporc 
linieiii your own homcK no matter where you live, Nu need to Bpend ruonths w with oJd Bystetna. 
lJoyd*H Syllabie System is diffeTieii.t rrv priiirlFilR frnrn all ether Syjit^^msf. The: Arxt. jnrtiiul i-ntprnyoiUCnt 
in, shorthand sint^e IKSfl.. Tt ik easy trt Leorji — luii.'^y li] vrrtLd — uiLRy td leilii. Hilti|jle. Frui':tlH' 7 iL .Spfl^dy. 
8 ■lr 4 ^ No rEildcl liibi^ — no piialtloin — no Bluidiii(?t as in other systems. No ionfz; list of word si^Ei.^ tu 
Only rtiii« eharactecB to learn and you hairc the entire Englisli Jnui pnaKo at your abiolulc 
command. 'J hc best system ftNr stenrti(TTiph?n(, priejitc mM'Tetnrii'js. iittarsiinpiar rLipiortarsi. rjiwycre+ 
miTliEter'i, teneheTK, pbliyKinlnrin, literjiry f<»l 1 : iin [1 biisl misa Tjigtl may ItOw li^rci shorLliSJtd for tlinir own 
<Li;r, Tluhuauiiilii of biidliidfiA luid |>r 4 fe£ 9 ioris.l I'lion and women find their shorthand a i^rc^it sdvuj 3 lA(^. 
Tlie Hoyd System la the only tyjitcm suited to home study. Our Kradimte-s hold luerulivc, high-grade 
[KiiltloTiB erery where, iknd to-day for free bnohJeU, t.o!itiintn 35 nlji, g-uiinintee ulTer, ojid full dcecrip- 
tk>n r>t‘ thix hew Sy UahiL; .kluirtliaiail ayatero. .'VddresR — < 

CHfCACO CORRESPONDENCE SCHOOLS. 96 » Chicosa Opera. House Bloch, CHICAGO. ILL. 






POPULAH MECHANICS ADVERTISING SECTION 



37 





For some lotig time I 
have been promising my- 
self to vmte up my good, 
friend^ Mt^ H enry Dick- 
son, of Chicago, and 1 
have not forgotten, 
Dickson IS teaching a 
Science or System* 
whichever you choose 
to call jt* which I be- 
lie^^eis of more import- 
ance than the entire 
curritulucn of your 
modern college, Mr* Dich.son teaches 
memory. Good memory is nec^sary to all 
achievements. 



ii— 

AlYieiiLa,''! f.i>rt;[nML au' 
Meinor!,' Train- 
iss and f*rindpn] Qf lIk 
Dkk 5 anSclHialci 4 Merwry. 



J ktuiw a man. who Is iifty^Ave year? old. He 
isa.SU<ient._ He is a gradluate of tiitee colleges, 
and he carriti mot* Icllcia after his name than I 
c^e to rncnlion. But this man is neither hrlght, 
wit^, clever, interesting, learned nor pTofouivd, 
He a a dunce. 

And the reasoa is that he CAM NOT RE, 
MEMBER. Without his notes and his reference 
litwature, he b helpless, 

Thii iTI-tn o};eiiLy diafl: Kc OBOiAt rOCIUprit: a itltoT 

a line ciE and leliin [t (otf twEDtj.'-haur Hb liiiiH] 

a a iMwc tlir^li^ Kvhdcis unki to bowtieie tlir MolT Jic {XlUrSi 
Ml at tbt top. Eiliicatioi!. » otilj; wlia,t you :cDienit>er, Tl»t 
Iwroni ibat ymu jjudjf tato tine night and tabbic aboiiiL tlw 
Tk«t m dui 6ra njl, unJcii ycaj sdain itiem and auinu- 
late irwiB by ihc sJow^r piTTceii. oE meinocT' taniwR 
and duoliacK yotir tiKti and tiope iKeywill do yirtl atLy gorjd, 
Memciry anTy niit (3 ihcka Valuable. 




By 

ELBERT HUBBARD 



RvcTy litllt wliil e in btiuneu I aivoH. a man liVi. a 

|^rnrjT}i', a THAI NED MEMORY, *rid be ii a joy to niymit. 

|-k Can leJt you wJi«i, vdleic. wliy, how Blvula. ivliat for, in 
wluit year, and what th* paper' lojd (Jic nracl mortune. 

Like tltH man LranDlber, (he KJieral Enaiu](ger of a gteal coir, 
|iorabofi iit « TS'etlem, Cily. rf* rieVet maiiei a tec, ]f Ji* 
ms jm™ Qi^*, [Iml'i cddubEi. Tlie H«ll liin± Jie (I cnjl you by 
ntme, iiH{uiJie alxilri tlie laLki. at hoine and aak iE yoD ba*n 

tecovrred Erani that touch oJ ihiaim.ilLiiin, 

He told tne haw he did it. He told [IK tint he studied dian- 

ory-tT^lIunj wilb Profewor Dictian oF Cb'KiagO. Alea,heial4 

a ]pt of ttke tiling aluau^ PiofeeHH' Duti^, tllAl J iiHltate to 
wdlo diiyril lieieleit my good fiicnd Dichion, obj^. 

J Juj Dickton SvslEiai QC MemWy.Traicnnjj, at ] undcfMailct 
H, and ] do undenlaml it. ii very liiuple. IE you wflftl (j* 
cnlarRe yo^if arm (o kcreaie iho pimcf aad jtraiEtb flf yrmr 
iniKclc, you eiceraino it. The jajno with your mind. You 
ITIVU pet J'Dur brain through a Eew^aiy flleicta legularly !□> 
duDD-ver j |4 eapaciy. You Vvill be surnrued, vrlien j-ou gt> 
z^tit it the i^lil Tvay, lo knowluaw qaidi ly U roppondt Lo yoti. 
To ibe m#.n. or wonaan 'whow liHcncrty playi yflu trijcfciv I 
wp^mlly iccommcnd that yau write hi ProloHif Diefcloa lo- 
Kild you hii literalur^. Jl will eoet you hotliiiiii, aod if Kii 
ptfdcmiaJi and TecommeiidBdMii uud (he locti ke «;ii forth, 
do not ^onvinoe you, you ur« UuKa he couvinctd — thil* all 
Yau da Dol Itnow when you, 'will lie oallod bi> vl^nd OB your 
f’Ort a^ toll wh^ youkumv: then, and (Iwne a (nuEkhd qnoiIKty 
'wmild help you. 

Yeti'ta isTnmShiied wiih.ihe Hllle girl wtw Mwiont her "‘riete.'" £u( 
yiHi ■»« wtfii fci ike ^ng min wlsi. eumni,! und ukIuI mit guiibEl 
i«-w.lrf (nnr^, and UE dawn m ikv lindly aJtiM. Ja iL, ,;hikl i( 

wm ,mli*mHnii;i.i, Lihni ilir idull Ft vru<. Iiud mHiwrr, 

Pra 4 ^n«ir Di=kHn ■ ^ntem taa tiw: i^u ■ BliTTliR ME.VORY ke- 
tauK ■ u Iwied upon i^ uemnnU. ^ rito diiif Pl<4<wr Dickton 
Ri beU iU>vJv±iHini ibe meHEy. 

FiQ out CcupMi iFf Fcniat maU TODAY, It nwaiu. 



Prof, Henry Dtckiaii, TM Auditorluni Bldy,, CbLcnto 
Scad Ml spur free biHk '“HOW TO REMEMBER" 

HAhtC . 

3TREE.T 

CITY STATE 




ta'nrehtiLihiBii r<*.Ji nui] imi 
Oim WhlJl jnu TtwrU. Write 
rnt rUPK laCHia. '-HiKir 1 nbe.a 

tViL-U-kmnLir.r.' '1^-Ml.il MrlHill l.'L 

4l HniTlailcInE 

M 14 bliki JiMk, UL. huL, JCiMib 



HYPNOTISM 

Ln.Tnci bamA; dBU.1 1 ettamp far juTciEubi^, 

O. A. $MITH, R«iDi B U. asa ^\kw}vw F»rJ*. J\l 




Ymi m Icun hr Nir rrodh-D and m- 

Ltrft itI Inrnjr^n put ei ih^ 

1 ndf M limo n inrrt «f I^CIct lllin 
u i^np, T«J i!m. urn imf^ev h-h||r Irninv 
KK^it i --HL pofllllii^ liir ilmrt-D bun- 

nna hhtT rniplctna- n««- cwir^ v\ *M^3iicilM_ 
GiVaJ -kAkhinbcni tr# A|i»iTl In ilcmanil jnil 
tlen liuiA LTJ in^lr^r ■•rc4c. Fur panii iilan 
Ivviy Lu Uin IWH^ SUML tF HdlHUIlttr. 
EllUVlil . HlWJIXE, IH. 




DOYOULIKETODRRWT 

Thnt^a. all we want ttsiciiiciw 

^nv v.« will n^c ..^rt hWtJ Inr Hnsd priip— 
M 4 |i|4 4l rn4- MU n IE r-nj iu« pt Lhli^jd. JAh- 
iCmU- 10 biLrym riefa la a^Pik. ;ili|i 
IF ^441 iblliliLib L4 Urvclup jpour Lali^ hb A 
auALcMFul uoliHJxat, ui ^rmnri , iciiil 

icnpr^S iHu ncfiHP wriili Fur Hftlrill 

ul ruiuflu »j illHtbUil. ij-i c7*pblD. 

TIie W. L-. F-vifll- Suh-uifl oi 4:anvirwiln4 
J^l NinuxmKTr Hlil^.. ^'j|pv«lxr^, 




TAUeHT BY MAIL 

AjBlkll^l. 

TkcnJT uil I'nEliff EnnAlDP,!. TlljK OtUriei, Qii. 
teCF. nnciiew ™a Biatlne l»e. PiriMial Fur tu- □( 
inr s™,. [nkwH.'l. Iflf l,«itli I'lniJ l*r. Mib-'-.iI ■■Hrr. 
Eisy luiilcn Kmi. hWatv, tIUHHDCflIHWUEkCf 
SSMH#'UH. U|l. L. IM RllU Ail fauh*. CdCHB 




L irioiSe WwliV llnl i'rur (uc Ljeu ciAjrK u J^ninjinihqa. 
LlndrrBV lyfJuK yru wl bncanE jd npirl pnmii. Sni 
plulnE- vu«T at my piiilKVf qi Inrairtoiif In cwwmwttllWJ. 
i< 2 w M 'Meh II xhi. "hi in i let!*# tennua. 

rrbi nu. f u MI kb 4. ^ DM 4l liir I'liKlIr prn lud 

4 ,4DI' 4l tit h,Huuiuilu 

C. W. Ruuma, TIS Rebaa- BUf., KunaiOty, Mo. 



a 




riri 



---- :,|rj 
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Popular Mechanics Practical Books 

Written, So You Can Understand Them = — ^ 

2S CENT INDUSTRIAL HANDBOOK SERIES 

N*. 1 , AfESSION FVRTfITURE, HOW TO MAXH IT -PART 1 

■j'hla 1 h Niinil.t'ir 1 iiT itm V^jLiLiLilI' Id i;c1»H.riSiii ^rlci r»f J [vtduql rlfl I tlunniioD'ki. It [c-llB i>lidii1r 

liatc TH3kc *Mrt'nly-4)ne dltTc-Tont jrcIciL-d ot UlPKl-nn rurnJcui'i'. l!mi I iij-LfUiiiLn n± bnlaK 

bijf Vi -iirlt I iix Ldj~^vririKH iinid ]i kI f-l-iin^ji ii-f ihl? ll r^bRl>|iHl Hrl-|[.--Vx ^4^ i^rii-Tr. IMk &]Cp hflC'hC-P. 

met w ftfPd" 

Mo. a. MGTALi SnNMIMG 

J■|[OI^ r. U. CltAVl'«IIAlVK AvilHlitnL Deati. CnlltKT il EnKiaHciiu. ralKriiLtr t»r IIIIddIii 

TbrlH lliiuk •■tl’ |?l'4i LlLhETU^Ed^ILn df1 LIlLD f Ui^llLELEdUd! A.ME, ilbij bh Ihi? hiiifi]i |i^4^bkHtlcA 

libbi iDECE'Ezi'tliii!' d-ulijHE. bb Tlltc-n Li}' LI iHLidi vre-tl qu-uMdl^L qn D.tcuunt of ttln ttioE'EmcIi ftudjr -dI ail 
H}lit4i I [iH Ihiv hpr'irJiiLblkiri II 1 .-I' rdb 1 11 ^' in.Einn, A 'n'orklnf; tmaibiLkl b^iti fcir ihom' -w1nh iTiiHLr^ to ppln 
[nun ±rt roort-a.1 ImKi atirl eo LIMs ittIl nr -a Lraito. E4) peletb. cla1h e^vdr. llluitFAtlEvu Bl-b 

9 X T lTii'h<'E. Pricv £S xmEB' 

No, a. MiaSlOH FLTRNlTVEtE, HOW TO MAKS IT-FAJtT 2 

L;^<>tl’'iHEK 4lf 441 JllLit :LEl]lJ'llv4i|] rll'HlEILl fit lllrl y ]|||[LULA.F Wl L*t Eiipllplt IHAt¥tJEbtEEV719 I 1411 V 

EiH EfbiLlEi', dlnivTid-loD^d In.? HLrawliuri and liHlC-tono- lIluEtTLillonB E>f the- lEnLiPnl aidlcliB. 

Aldii LbbHEi'ii/E^ElEitiA ti<i'n. 14, firiviLibi'i- d IITi^'iLE WEMd Hn la'll E-i, iTialDD varLiitiA >iilnin and m Ivriibi] wehhI 
paiEEiab cl'^Lli cvvF-r Idizc r, x T LnpJic-p Piirc Titi cniB 

OUR LATEST BOOKS 

PRAOnCAL MECHANICAL DRAW 1 NO 

llj WM*! Pi Ll.1_il.ILf}, L'l^FrbLi^lV Ii4>-tru#dap 1n Mpp-JianEPikl El^bk-ldiif a4- AroHinr af TfcIljidJ«ief 

liiiLLvltlan.1 ■E'uil}', ■liDii' cEaPH-p. irui^p <it titEli PPtionip a'nd ib»i' iFlaliLni; ee'' Ir-npri iif iliti 

LriiriLiiif }}njfi.pp|4iii -‘4iiri|,lt, }^nl4ijial, fl»iKitiLl4'(il and' Ti^iflti. EM -I- p;ii,-H'p. I'ielli fpvtr. IJt Ill-uitra- 
EVihiA. !-ILif. n1 I T I'nt'hei;. .'SEE r#'iidM 

POWEIR CAS AMO THECAS PHODUCEP Hr J, *•- AiJi.i.iiH, sb, r, 

A tiitiru'h iIi:li Eh ikvi- rjT iLiiUill nE liikLiLlliiLLan iiiLil riEii'TLLd Idn. A r'orn prc h r JiiSvn 

IrvcilJsii' rav ElLd laynmn, ctc-ir of 41 I'-pEtup'' tvctink'ulliLE'p, b''V( Iri uvery yraj; biiMii'diIo^ 'SVIM t1i4' 

biifiaETi ti'i Jii-il|CM :bH. tib tli4- ilby aiid adi'liLstinLEy -at ibbanjiliijE ep PiHid iiiiaraMon. £ikiE 

(i:ikha, iilaiii 1 T jliuPErotEiviip aiiv| I dokiri'd x 9 In'i'h't'P I'rlpfi f l.-dHt- 

PATT 1 SAH.MAKINO llj-LS. Ill U'JiJiAEUI. U'llli AddJLhtuaJ ChairirrN itn E.'otvOEfl IcIbr jibA JUuhlhBir 

A iHiOlE tor |bii> fri-an wliia E^i 41-a lEio viiir'k.. 'EVeIiec-il ppaaElP^I piLELii/Ei jibiLknr i}f ciijr^y yipara' 

I'Xii-i'itnf'rE:. fir- El rl 4 ^tit lUiwn Lo b‘u«ln''P3 hi I be ibrHi ediiipiC'r 11 nd hc-ujiB It 'up lliTuaptiouE. ElLii biKik. 
]'ul] of liLnhp diiil an-Eudl wi^rkLibEj I'nrihrmjLL'i'n. I't^bP-jpE-ly dlluiEraiE'd. Rviity aim fuElow In k Ihip rr-islo, 
"r Inti' mil II C id karn it. ibouLJ li4ii'e a riijiy af (hi-H v»lu:i.lit» Innik :;■2^ ii.-iEk-E. ll]iii.ipailiinH. rli'ills 
cbrar. Klic-. n X ill Jpicbr^ HrEw Sl.fkO 

TIM£ AND ITS M EJlSU REMEINTT Br JAHE 9 AJeTIIUJL 

ILi‘lJT>ri1i'il fPii-in I'opular Muolianirp. fii-i [nr nn 'kyiCi'an Ln iin|li-i<.|y lUiri'TO-nt frani nnytlilac prtr'La-uil}' 
ihrEEti':i oa Lite M"r. ArH-niP 1(1 A RT^at b-uthorlEj- Blonr Elila lino, having; Tnr y^rp niLid-i' Hit 

('xlnnplTi' Bimly cif oInclEP. -p'aEohop and lEpin-bibMuxurLiiK dh-vkon. Ciiiiimiiih: I'-iiMpter 1— -] rinrorUi 

lintlhLii, BE— jAILAnolk: 4.:ilM'kB. ill — unth-rn Cldi'kk. J 'b'-'-A ■Lt' -iLiMnlL'nl 4 '11 11 mLiLrlon of Thiir. 411 

riiLiji'i, pjofn^vly JIEiLHLraivil. Rl4(i, 7 s. 1 0 liii'}iop. l?'rliiE>'i1 on <-ii:(M4'i1 ehiI'it wlLb tiaiMlfrinp hlibd r-linil] 
ciyvor. f 

SHOP NOTES SERIES OF TEAR BOOKS 

4jnt ol (hcBB liuoltp la luueil rkn nrpt of LNii^h iriNiri Aiiil S" a iifiprlibr ci' (Til anliili'a wMch bavp Ttenii 
IiiiWJk'mjiI durLin.' Elia yrar pane In our "£1 iiit» Notep liL'i^jirlriii'nl," 

SHOP NOTES FOR lOOS SH-OP NOTES FOR 

£1NEN L'njfPH, Sol. L inilfclriLliiiBl. 3lS FilCrx, VBi. 11', JlRfl- ITInnl ni. 1 |vip 4 , 

SHOP NOTES FOR T SOS SHOP NOTES FOR 1 SO 0 

Fjpcf*, bi'cli LIh ||l4in1r4iEEiillA. 3I1E I-el, V, iilLI I IIphI c^UlOmii 

frHOP NOTES FOR 1 BOT SHOP NOTES FOR 1910 

EJK I'aiiHri. Ynl. ILl, tSb J]lnHlrii1lij>i‘4. 'SS4 Fiueph, 'Bi'kI. VI, -iH^t UluHlrBlLana. 

fLltiio} 3i4idH tnr IIILI, Val. YIL, Iteuxlr l>ec. Ixt, lULO-. 

Tln-Ba- UooHp i 1 t.i |L [ii'rrHi-l' Kdli] mlnd nt LaforEnnElon for I'vcrynpc- InL^Pf-ili'd In met h.B.iblei. or 'wh.o itBrn 
i('nlsi fnr riSrariurt or iip an oci'U'piil.ikta. I'lf nfriKii V4lii« ir.it !w;lp id iIlo pnitdialdnaJ itiirdtipiil-L; sjhI ih,? 
iLbiTii Eifiiar- T'laaH .i' IJOWftr. kizr-, 17 I It bij lll-v'llL'^ 

ntb reniri ihrr nilemr. Omplete' Ret, D BiHkd la a Vjut^ S'l-IHl 

2S CENT MECRA NJCA L BOOKS 

AMATEUR MECHANICS. No. 1 

A bodk frvr 6ld diid yeiLii^ tilling Lmir to iiiai!r iirofa] artiiili’s. Ttie dcBci'lptloiLH and IliuBiMilniiK 
(•ii.i.lilb DiLyniiv; inechanlra]]}'' Iracllh1.‘4{ tA l..ii.lhl #ii U'lilliii.' •kpoiiii.' .ill huTiH iif itiiitinH ffKf +hw Imine iic 
Irfll ilh ii*4- bu oyiiliMP aiiorl*. l Ud pan-H. i 6S- lHusilrn iJiJita, I'felKr S«aie. r ft li Ir.idup. 

L'rlen 3li OdPln 

AMATEUR MECl-LANICS. No. Z 

HIssei' ilBii 4>etteT tbiUJl. AiJ. J- <JeOi|iilnf APtlF^iJ' difTexent niattiir, yitt aJfnLff tlic *aind jnldo-^lliLlj, 

EirLLClIciLl 1>EL| iLow i» Luolto nLiLM}' irMire illnciunl. urtl^l«9 rif dally u?^. antanK 'a'lilc-b aru: 

tViJTl [ii-ntii, I’iioi iMsilMJk FlfWil? Pbi-j[(ikriLlill*i, b'b'Lrrli'Jii Trlocriiph}', floLuy of Varh'Uii KJjkIu. 1m1(ie- 
E.-loa M-ifair, lAltr*?!! Klldor. An.; Lamp. 'J’&ernli, El*6lrl4S BnEWfy. MHitwTs&jftli', Halii-ry VollniElei’, 
n'ute, Bs'vJeer for iVliitW -SjM'fML 'Rl^i'ii'te T.^ccmflll vd, tillilrr, >"laih l.amib, iHiutla l[*eh!:!e, 
•ConorfSfl tixu’lmribBE Peel, Ci>pji*r ‘LVorl:, ftipt, 1’itJ‘il PrSjttiSrpri THi-hii sif all KTIndn and t IliiBloaii. c-te. 
Ifjitiiir^HilnB' (4ji the prawsSJail xnlsid. tWIli nlU a^id ifouns'. 11;^ pagos. 1HS .IxlEcIri, I Ih41 l[tiEHEn4itLn.iiK 
tiper CEJirer. Sl». Sj It S It W Dijidi4?ii. Pk-Li-^. S*n ctoCm 

MECHANICS FOR YOUNG AAlEBICA-Hewr ReviKd. EdUian 

Tt'lla bo'A' (o bull4 iMiiH.i!. leniP. ivltnJirdllH, ii aEvP.w I: (Siiln, eleclrto l.iirglnr a'lirnip. clppk.i, irirolblEghli. 
wiil-ar iinSKiPli. *(ri 4 l SBiWiiW of oiheiP TXii'cti nnlrul detrltftu ftdiltih diHgtSt Elif; iliWirt ii-t (tl* nMfyiku- boy. 
i;;^ paim. •iH>} SIlupErattiMW. FhfH'r esyvtr. Klzi-, ti !il k U ^ Ixicht-y Prh'L^ 1i~ enilM 

Ordef of 3 f 4 U.ir D#Vfldfl 4 l 4 r ve xHII Lc Knl pattflBidl hjf tta pod^liih^JEfl. 

Popular Mechanics Co*, 225 Washington St*, Chicago 
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Send For 



We 'ivill send 
pmlagc paid, 

ccnti, t>r Rumple Eftr 6 
tcnti in U,S. itampa. CtwEl 
the alores 25 cenia for 
of 10. 

St Ate- Si2e and Style 
These collws look }unt 
linen ftfid aie more comlorl- 
jfifjle, but cost 30 liLlle 
I ihry may be llirown. away 
when joped. They may be 
reversed and worn bn^lbKiiJeE. 



RtVERSrBLK CRU U 

Urpartnunt 1.1 ■USTon 




FOR NIGHT TRAVEL 



B«Meen CHICAGO. ST. LOUSS and 
KAM5A5 QTY choow 
OnlyWiiy" 

Chica g o & Alton R> R. 

Eletlric bl(st:4tngl»El, efectiic 5eorc]i lie«3Jt(j|iLll. 
declriQ ligbtKi Icaias, ovEt a rwlc- 

baluteJ roadway uiijerJud wilh baiildn >iul 

unchrdiun«i with tile. 

k ftalIrDBd with ClMiTBcIcr 
CED.J.CMAJILTOM Rj.MriCAV 

FlPi iUffTrmlSg Mju^ott CeBcaJ FuMfiCt .AfltDt 



A New Hamid BeU Wright Book 

The Uncrowned King 

Si2e4/;*x7 rncbcH.. Over 100 pages. Ten 
Dlastrailuiis in '|"Lnt and Cttlor by Jr^hn Rei 
Neill. Bound in Cloth J Stamped in Gold. 

Price, Net 75 Cents 

The Uncrowned King is difFerent from 
anyth ine previously done by tlic authorj but 
it is disrincNveJy a Harold Bell Wdyfic 
hook. It is a beautiful piece of literary 
Work, that is unqucfitlonahly, the expression 
of inspiration. It appeals to cverythinft 
titat Is true, nnhie .ind wholesome within us, 
and we feel that the author hits given us Tti 
this volume, an, insight of the temple of 
truth in our own lives. 

Ollier by Mr, Wright 



HIS GREATEST KOVEL 
IBD,tM>0 COPIER SOUS 



The 

Calling of 
Oan IWatthews 

By the Author of 

"'The Shepherd of (he Hills’ ^-490, 000 Sold 
"'Tliat Printer of UJdPs”—! liS, 000 Sold 

CAfciiro Daitf jVrtiu, — "‘tliL' W<ir>- Ee ;1tohb nrd 
Vi'iKtlesCiinu. Bl-ncirra RHi] uj^liJlruK' iJi Ulliica] put^ir. Ae- 
liEhtFuj in Eburaclur-dra.MiDE' aoA Ecoiiriil ]it,.'rajy cr^EW- 
maniLip.'' 
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AUTOMOBILE TIRES WITHSTAND 
INTENSE HEAT 




and Worth, «l A U-l Wrecked by Fin. Ttirvujili TirK Are UndamigEil 



I T is ;,^enc rally known tliat tires used 
(ju racing aiiLanioijiles in long-dis- 
tance contests are obliged to wndi- 
BtEmd great heat eacised P>y iTLcticni 
rijrain-t tlie n>adlt'\'ay. but that tires can 
lie .subjected to ifie inicnse beat oi 
ilrntics and remain intact was tlemon- 
stiatcd in a recent garage (ire in Cin- 
ciniiati. 

Tltere were S-1 ears, valued at 
in tlie building at tlic time of 
the fire, 'i'bc woexitvork on tnost of 
them waA burned, the glass in tlie 
tvind sEiiclds of every one Itcing broken 



bv ibe lieat- K-vplcnjing gasoline 
wrecked the engines and transmission 
nieehanisnis. Hut the tires were found 
intacL wlion the blaze barl heun finally 
estiiiguisliefl. 'Hi at this muisoal con- 
dllioii prevailed ■I’i-as due Lc,i the lcn\- 
comlmstion of the tires. Automobile 
men account for this 1>y the fact that 
the ingredients used to fuuke up a 
bca^T, tfmgb an to tire routain little 
pure rubber, and when the tires have 
been UHcd for a while, tbev become 
hardened liy mud and tvater and arc 
. 1 1 [UoAt non -coenbus ti blc , 
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automatic photograph 

PRINTING MACHINE 

An ]jliLifcvfJra]^’>]i printing 

niathiiie^ buill. on the !in€s of ei job 




Priatx Pbol'D^apbi iJie Hun[Li«d 



prnitinpr press, is one of lEie Satesl nov- 
elties in pbntQ^rapliy, I'lic priiit is 
exposed by pressin^^r down I tie handle 
show'n in tbe illn&tration, tbe Tinie of 
es.pns,ufe Ijeing rei^uiatod liy an ridjust- 
rjble gauge whicli allows an cvposnre 
cl^ frojTi one sc^’oncj to as long as re- 
quired, Ii is claianed that 1,r)00 prints 
have been made from one negative in 
4n iniiintes. 



SWISS MAKE WATCH DIAL OF 
GROWING FLOWERS 
watcll til at keepHi tixeellent time 
Tbongt] its dial is made e mi rely of 
grows rig llenver.-j \va,S jsrc^cntcd tO 
President Fallierufl oJ l;’ranre on a tc- 
eenC visit to Pern, Awitzeidand, otic of 
tlie centerH of the walrb-miitlng in-^ 
flu St ry of t h e worl d , I L 1 ta s 1 leen pi acerl 
In the gatden nl tlie Rlvsee palace. The 



dirtl is ti ft, in diameter and is a mass 
of violets, anemones, pansies and asters. 
Tlie hands arc long I.Jcds oi beautiinl 
IjlosKoms of H difTetcitt color from the 
face of the clock^ and the Roman iigures 
a.re s)f a still ditTurcot cr^lor^ All the 
iluwets arc growing in boxes of fine 
mocild. Tlie Tnovetnent is one of tbe 
tiiust famous of Swiss manufacture, and 
the media tiism lias been so rielicately 
balanced ttrat its ■niaket.s declare it will 
keep lime xvith the accuracy of a chro- 
nometer. 



THE BENCH MARKS OF THE 
GEOLOGICAL SURVEY 
Tile re]>orts of the Lk S. Gcologtca] 
Survey sliow that since 1SS7, whe-n 
kkingrcss antl]orc;:ed Ibe work of d ti- 
le rmialirtg deva I ton above sea level 
and the setting of bench mark:^, over 
iJC'lO.fUUl miles of spirit leveling Eiave 
Ejeen ruti tiy that bureau alone, in con- 
nection with wbteh more than S4,(h'J0 
fiuEjslantial tneial bench marks have 
been set, * 

One of the types of bench marks 
used by the survey Is sliotvn in the il- 
kisttation. The tablet is ’n 

ametcr with ;t stent 3 «n. long. They 
have lieeti cast of brass, aluminiim, and 
recently of aluminum brcm^c, and arc 
used whenever substantial masonry 
Structures, large boulders, solid rock, 
and rock or ccmqnt posts are avail- 




BEficb Mark TafatEts Uitd by Onu^lOtlc^tt SufVfV 



able. Drill l]Cile!=i arc matle fur the 
stems, wliLcb arc fastened therein with 
cement. 



POPULAR MK CHAN ICS ?67 

AUTOMOBILE KITCHEN OF THE UNITED STATES ARMY 



Tefitfi are Leing made by Urtited 
States troops on the Pa chic coast of 
an improved type of rolling field 
ItLtchcn, designed to feed the men in 
the field and oit tlie niarcli. 

Tlie kitchen, wliich has 
been tried out extensively 
while mounted Ofl an es- 
cort wagon and hauled by 
iour tiiulcKj bafl given 
good service, and the of- 
finers in command praise 
tlte device. 

Fircicss cooking is one 
of the features in prepar- 
ing meals on the kitchen, 
and the vehicle is 
equipped with a sufficient 
nutnher ctf airtiglit cont- 
partmciits tOi prepare the 
rations for two com- 
jianies of infantry or 
troop.s of cavalry. The 
entire equipment consists 
of these tireless -com part- 
men ts, a large improved 
field range with hot water 
attachments, a large lank 
for carrying hot water and 
conipartinents for lueat 
and utensil s. 

The liitcheii is i mended 
to prepare the food for 
a battalion of infantry hij- 
squadron of cavalry, a total of ahout 
three hundred men. The meals for ttvo 
companies are prepared, brought to 
lioiling on the range and then arc put 
- into tlie asbestos lined coinparUneuts 
rm the rear of llte platform. The ra- 
tions for two more organizations am 
ncKt enoked on tlie range uni 11 fliitie. 

ft lias hecu found that many 
articles of food, wbich enter Into the 
army ration, surli as bcao-s, rccc, mush 
and all farinaceous fuods, arc cooked 
better in the fireless compartments 
than in the conipany kitclum of tlie 
average army [losti and that coflfee 
made iti thiH way is far superior on 
nc count of its freedom from the oily 
taste prcKluced hy long boilltig. 



At present, the kitciien is mounted 
oil a fiO-hp. automobile truck, equipped 
for service over tlie roughest country, 
and the average tost for moitive ]n>wcr 



sO far lias been one dollar per day, 
with gasoline at .2 5 cents a gallon. 
'J'be truck and kiteben wei-e ij.se J by a 
battalicin £.jf tl:e bligbth Infantry oil 
its SbQ-niik match from the presidio 
of Monterey tu the maneuver caitip at 
.VtuHcadcrci. Here it was fumed over, 
for flirt her tests, to various comoumds 
of cavalry, infantry and lieEd artillery. 

The kitchen is tlie jnveutifm of t,'apt. 
Frederick Stopford of the count artil- 
lery curjis, post euTiinitssary at the 
presidio of San Francisco. The War 
Department has set aside Siu,0tM} for 
the construction and testing of tlie 
equiptiieot, and reports on its effi- 
ciency are to he sent to the diief com- 
missary of llte army, 




1x1 Fiii-LiiAlt TtiLiifih viiili 'Wtll'.CiKikc'd. F-a«l ia Camp and 
Ihe 
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RUNNING A RIVER UNDER A RIVER 



Otic (ki the remarkable realures of the 
Yuma j)r4)ject "f the l.'uiLefl Stales 
reclamation service i? the immense 
concrete siphon wliicb tvil] carry tlie 
iivatcr from the di^'en^ien ilam under 
tlie bed of the Colorado River from 
California to Ari7.on;i, 

T This concrete iipli<'3i ha? an inside 
diameter of 1 4 ft., and i.4 in iLie shape 
t)F two -concrete sl^ells or cai?sons+ one 
on each side, of the river, extending' 
straight duhvn to a dep-llu when com- 
pleted, of I-'jO ft. These will be joined 
by a tunnel runninn: throur;ti the sand- 
stone 100 ft. below the river bed, and 
the volume of writer whi\:Ei is thus tar- 
ried under the Colorado uonld ctjual 
tliat a full HizL'il ri’.'t'r. 

1’lte intake of the ?.iphc;.n on the Cali- 
foi'nia <iitle ^viEl be 3 it. liit;hcr than the 
outlet on iFn; Arizona sidi:, .mi that the 
water will nish t]irc.-.n^;li nt the rate of 
b ft. per .second. 

The illustration sliotvs the interior 
oI the caisson on the .-\rij:ona side, took- 
fn" flown from the month, and ^ivts- a 
g^ood idea of the manner of rim king tliis 
tube of coiicteLe. circular steel cut- 
ting edge fornlK the base of the cais- 
son wall ami thin has n hcveled Kiii'facc 



^vhich forces the loose rtn-k and gravi:! 
toward the ceiitcr. 

At tlie time this picture wan taken, 
the methnid of exca’i-ating ivas a pick 
and sbovql gang working in a foot or 
so of tvater atid tilling an iron bucket 
that was taken up with a crane. Later, 
as the depth hicreased ami the forma- 
iLOiJ became hardtir, miners were sent 
down to blase the satidstonc. and the 
crushed rock was removed by a dam- 
•sbell bucket. Ah the water became 
deeper, it was necessary to send down 
a diver to do this mining tvork and a 
jjrofcfisional marine diver was engaged 
for the purpose. 

After I'arh blast the cuisson drops 
a trifle, then with the removal nf the 
muck frottj the core, the massive struc- 
inrc gfa-dtiafly .settles. Steel forms are 
clamped to tlie top of tlie caj.-^stn] and 
it hart sunk about three or bmr 
feet, tltc fi>rins arc tm clamped, raised 
abiiuL the same height, clamped again 
in ]>!arv and hlled with concret-c. 

About acres of arid land on 

ibr jiVrij-fina side will lie itrigTitcd by 
means of this siphon, although tbl-s is 
no more than about a third of the total 
nren to Fni rCvl aimed by the project, 



SIX-PASSENGER AEROPLANE 



Tli.e si>:-paF,Hcnger acrnplane 4lcslgncd 
by Lieut. J. \V. Scddoii, of the British 
navy, is designated as a tandem, biplane, 
and cm b( idles several structural fea- 
tures entirelj, new. I loops of steel tub- 



ing Lake tlic place of u-rdlnary wdng 
framework anfl bracing wdres. 'I’he 
machine weighs S.fiOO lb., lias a plane 
area of l.fKhh .rtq, ft., atid u ill be driven 
by tu'o RO-ltp. engines. 




A GiAnt AFE4^L^l4iii.'4 






Ud'aad.wfuif' SEd± of Thfe Ldp Trirttis. HuEldirtij iiftrr line ExplDaiDii dnd FLre 




Si^rchliLi: {tit [h*- D±a4 Ainann Iha SulriA 



T flH cxtcn&ivt pLanL of The Los Anneles Times was complctcljf destroyed aad 20 persons 
lialISM] by tbe <:jc]jlH'isictri c>f dyfi^mitt IhifntBi dvriuB' l-h* early iijoriiliig JJCnJrs of October 
1. Dealti'a heaviest toll WiS9 taken from the pomposin; room under which the bombs weiro 
pEaccd. Ter&onaL ■enemies of Gonoral HarriEon Grey Otis, editor ;md proprictorof The Times, 
who lut.!iw.^ed e bitter tight o^'iLnst uiibon, lebor, have been chained vrith rhe crime. The 
unLona disclaimed reaponslbiitty for it, and joined in the offer of a reward for the arrest of 
the perpetrators, made by General Otis, and the dty and state. 
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THE FIRST AVIATION CHRISTMAS 

By K EL NORTH 




T |[E vhirr nf tlit (Iru- 

]>t]lcr has replaced tlie iinfcle 
slcijrh bdls as a waminf^ ol Sanla Claus' 
coinliigf and iJJlfl will dawn ir Jds- 
tory as the first year to have an ‘'Avia- 
tion Chriitmas." In the loy shops 
ihroufrlicuit the world, wliere gcnuis 
]fi working overtime to devise tltinfjs 



I lie of 

l»einJcd Irom 



those that tnnst l>c sus- 
tlie ceitiiiR: or the chan- 
delier l>y a cord, as 
tlicsc iradiines, which 
cost as little as So cents, 
widen tlieir rad tits oi 
flip^ht l>y tlte clocfc- 
vvork or - electric 
mcc hail i Sin wliicli 
turns tlteii' [iro- 
pdleis. 

T ti e practical 
airsltips, real 
filers, range it] 
pjricc fcoin to 
and are niaiJc 
of silk and a 111' 
mill util or cotton 
ctolli and wood, 
according to lEie 
price. One oi tlie 
most interesting 
and instructive is 



lo amuse and educate 
children^ tlic most skill- 
ful artisans have hecn 
busy for nuniths turning 
(juL new toys, and most 
0^ tliCric liave hceil aero- 
planes. 

There is scarcely ,1 
forii] oi air craft that will 
not he seen in all sizes 
and all prircH, In the 
stores. 'Hi ere w'ill he l>i- 
jdanes ami iiumoplane.s, 
dirigiiitcs an<l kites, nia- 
cliines tliat fir hy them- 
selves, that actually 
ni4>iint in the air from thg groUOii am! 
speed IflO yd. uC niurc ivlthoUt u tiler 
SUppiirt til an their ny-u planes. 

-All of the.se tiiacltiiics arc practical 
models; tliey will all Hy in some way 
or other, K is. only (he more expen- 
sive models that support thciri selves 
while aloft, hut the power of the pro- 
peller lias iiiucli to do wdtlt sustain Eng 



CiAft lAiUSdl ad" AEltDLn±ll± MCdl DpImzi-^ hfHc 3 r 
liL Prancr^ Khi HLIk 'Wi nniA ALiimLnum 

Frann — Mi?i?(lie RiitifcisT Which 

Piirniphfv T*DiJi'fr 



a hi])lnne tflat the 
[uirchascr must 
asscniEjle liimselh 
'Tills machine 
]jlaiies arc ft. 
ill leti.i^lh. 'The jiarts, all neatly packed 
ill a s mill I hat ho?i. consist of tin; 1-1 0th 
covers for ilie planes, cord and wire 
spring.^ for hraciug, four wheels, a 
himtlred or more; g-tender pine sticks to 
iie joined t<igcthcr witli brass hinders, 
a T(j-in. propeller and au “engine/' 'The 
’'engine’’ is of tlic same kind in all 



scils f<5r !|;ri and 



Gepyriglrec f7^a:orial 
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tTiciic aeroplanes. It 
is simply n miniher 
lung strands of 
rul>ber, hnnehed lo- 
gfelLi'ei% one ond ot 
is Jij'mly fas- 
tened to tlie frame- 
work, ^vl^lEc tlie other 
IK attached to a S^viv- 
el liook conpcctctl 
with tiie propeller 
sluifl. Tlte rnhher is 
twisted tiglitly hy 
tnrrjnj:^ tlic propeller 
from li)i> to 2tn> times. 
With the '"engine" 
thus woitnd up, the 
TTiaehinc is placed on 
the fjroutKl and thu 
fi])eratiT'r loosen a his 
fjrip on tlic propelk-r, 
’’[’he hlade.s he^in to 
wltir at so rapid a rate 
tliah thev seeTL] a 
mere bltir, sentl- 
iiig tile machine 

a f-'-iiL oir tvi'Hi — 



alcm^ the f?rotiiiid Ije- 
Jorc; it darts into [lie 
nir. On tlie more e^c- 
pensive maeiiines, fur 
instance, the tnndel of 
an Antoinette niojio- 
plaiie, ii^tth 
made of silk atHl 
a] u minimi 4 ft. from 
ti[i to tip^ tiiere are 
tlirCe hu iichetl gtrandii 
of rubber used with 
their ends aUaclieEl to 
KCfirs that operate tile 
propeller, Some of 
the inoiioplanes ha'i'e 
two propellers, 4’lie 
dirigibles are all of 
Lhe ty]ie that nuist i)e 
suspended by a cord, 
;j[]d there is one that 
is dismouTUed and 
f sacked in jiarts to he 
assembled by ilte ]iur- 
chascr, 

\\diile aviation 
has given the 



The- Thinf Ln iJn'by [>ol]e with 

tVuliJrBM 1^1 MuiihiiLi^ liLltLaS 
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■PiiaHUrt Nfitwl Dollii, iln Eniirt FairjiJv dJ Twenty-tbe'ct Fi!lin£ Oti-e '•vithlii !Eie OtFisr 



Tilt 



toy - TnEikcrs 
iiin c^'i:c]Jtifm:Ll 
o(>porLii]iily lo 
^::^ 01 'c^se tlieir 

Hki]i :inf[ \iv^rt- 

iiuitVj tlierij is 
:l ^ t ti t: i‘ a ] 
opinion 

anion” tliCTLl 
llial till A _^ear 
will not ivil- 
the i' re- 
st Litm of any one loy 
or mcchstnicsl rem- 
t ri ra Ore Lll a I i 1 1 

ontsen all otlicra, as 
[ltd the fariKniH 
-Teddy ]\civ\rr The 

np]jcnianec nncl rise 
3r pop u larky of the 
-Teddv I'ertr" 15 one 
ijt tlie most re mar k- 
alde (Tvents in toy- 
m a k i fi fT liisiory, 
‘■‘d'ccldy llcnr.s" were 
kiiotvii to tlie trsLile 
and had a fairly good 
sale before (lit’v Ise- 
canic a lUit 

even after this lind 




Tiiy ■Pi»v-A!!-ynu^Bp|rr KI»? 1 :riF C-. 1 I ShWfc-iiLif 

ImpTDVEd ContJict Shoe on Ttilrd Riill 




Ftop n-nd Ci«-| CtiK-rnctcT'" DnlFs witli Fsc« Tliai 
Art-EKaciREpradiiEtlonyof n Gernhunlldy ondCLil 



sLibsidt'd^ a 
S L e n d v de - 
tnand for the 
I n ^ a y Til rl<t 
aidmaEs has 
nna[]c tlieni as 
'mticli a staple 
in t h e tov 
tra<le as the 
dre.sscd dulh 
not aliitie in 
the U n t t e d 
States, Init tlmmgh- 
011 1 tile civil ii:ed 
warlirl. Xo real sttc- 
eeis has foEltt^^ud 
tlic attempts of the 
tin'^makiirs to cre- 
ate n gitwcs-’Lir hn' 
tlic bear, allhouiih, 
][i ImgEanrl, tlicy 
have lately tiad a 
conijiciitor in a toy 
dog moiiieled after 
the late King Ed- 
tvard'is fa’i'orile te-r- 
rirr ’'Caesar/* 

l*ear\f'.S expedititjn 
to the North Pole 
lias l"iimisl]L'fl the 
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lor a, reiv edncattoiia] toy. vr 
rather set uf ti.jys, tEiat tjelongfi tti a 
ctass ■\v 5 ilt tlie lead soldier. It comes 
in variiiijs sijtcs at Various prices, de- 
pend] 11.^ upon liie nil 111 her of lii^ures 
it containSr A model of tlic E^cary sliip 
” lic.iosevclt/^ is iciiiiid ill every set witli 
such number of sleds^ igloos., Eskimos 
and cxjdr.ircrs us the purdiHStr’s fancy 
demands or 1 uj> purse can alYord, a 
j;oi>tl set bringing as mucEi as 

Another educational toy. first mar- 
keted a year (,>r so ago but greatly ioi- 
]>rove[3 fin the seasuTl, is designed 

lor the you til fill mctal-tvorkcr. the em- 
l>rv'f> engineur. This tOy, made ill (ier- 



mamifacturcr must first improve and 
bring up to date tlse sta]dc articles of 
a preceding season before he veittiires 
into the making of a novclts" of tinccr- 
tail] popularity. The nilntauire rail- 
roads evnmplify tliis. Tlie third- 
rail electric roatl ha^ been iiroiiiglit 
conij)lete1y up to date, lu addition to 
the stolid vestibule trains witii fur- 
oishetl sleepers, ilioer anil otiservation 
cars, tvhich tv ere made in less perfect 
form, last year, there now apfiears the 
'‘pay-as-yoii-cntcr’’ street raihvny car, 
equipped for the third-rail e^mtacti aorl 
the electric motors in tlie cars ha^'t 
been simpliiicd,. fll the nc^'\' m ridel S, 
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]u,iiiy, eon.-iists of an assortment of 
steel, iroo and hras.i in \ Ariou.s lengths 
and slia])e3 tvhich can be assembled 
iiilo a large namljcr tsf tncrtlels, 'riiere 
arc several sets oi brass cogs or gears, 
WE til car wheels anti In'ot stccl rrals, to- 
gether with l^vo large boxes Sited wllli 
brass screws, nuts and rivets. A book 
of ill St met Eons accompaniefi the set and 
gives a long list ot possible combina- 
tiotl.S, ivliich include liritiges, aero-, 
plarcs, framework for buildings^ atad 
almti.'^t anything that can be made of 
sli'ucLtiral .>^teeL The price of this toy 
ranges from ?3 for the smallest set to 
f(nr the largest. 

'I'he class of specialties that cotnes 
under tlie general heading of me- 
chanical toys is — except for the air 
craft — almost barren of novelties this 
year. This condition has its [],atural 
explanation in the fact tliat tlie toy 



ihc contact shoe has Ijcch nlaile ^cry 
ijroad, and the niotor is mounted on 
L'xtra hcai^y trucks, ,iis can be seen be- 
neath the fear platform in an illustra- 
tion ol the car. Tlte '‘pay-as-xmu- 
eiitcr" ty]3C, ivhlch sells for ffiirl.nft, is 
equipped with transparent celluloid 
w'lndows for sides and vcstilmles. jilid- 
ing rloors .^nd an electric headlight. 

One really new' thing is a strb marine 
bcnat ivldch actually travels under 
water, TIte boat is propelled liy clock- 
work, being tittcd with a ^ery heavy 
spring motor, Tlie keyhole tvhere Lite 
motEir is w'ound up Is fitted ivith a 
watertight cover. The !Tc.tat, weighing 
about S lb., is made of steel and iron, 
adtd the best type sells for Ifi’-O. 

While the “Cliai It icier'* vogue lias 
h:iEl jE-s influence on the nianufacture of 
dolls, the nut put has been exceedingly 
meager, and Lite chicken elfeiHX are nut 
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the real novelties of tlie trade. The 
new are foiitid iti tlie so-called 

'■^cliaracter^' dolls and in the Russ Lata 
rested type. The latter Es an extraor- 
dinary ex:iTTtple of the to-y-iTaaker's 
skill. In ovitward appearante rescnk- 
blin^ itie nested toys of the CldncHe 
a]id Japanese, this Russia]! article 
shows more careful and patient work- 
manship, and !vhile the Orientals are 
content to carve a nest of six or ei^ht 



features, colorin;^ aiid expression, all 
beiiiff laEthfully copied from the faces, 
of living nuidds. They can be pur- 
chased dressed or undressed in all 
siaes, adid wliiLe but a few types were 
inade last year, this season otTcrs an 
almost endless variety. They sell for 
from 50 tents to almost any price the 
purchaser will pay, and range in s.i,re 
from 4 1 ft- t(.» the si^:c of a real baby. 

Building: blncks made of cork have 
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units, the Russian doll cai! be had 
with niany is S,! KCpariitt; 
ranging in siae from 10 in. to Yi in., 
and each making (,>nc complete dolt, 
The largest doll, witli .33 part^, sells 
for 

The cliaractcr doll has Itcen greatly 
improved far the nc!v season, a large 
mimher nf ebaracter faces having been 
added. This doll is in a cLass by itscU. 
Instead of the canvehtionaT expres- 
sionless doll face, it U given lumiati 



ijecn fash toned in Germany to meet 
iliv object [Oils JiiEide against tlie 
cement blocks, that vvctc a novelty 
several years agu. 1'hc heavier 1 j locks, 
while indestrncltble, are considered 
uiidesErable because sometimes they 
scrtipe tlie varnish on floor or table 
and can be used as effective missiles 
by a mTschievous child. 'J tiere has also 
been devised a liew nested block, the 
figures of which are perfectly plain. 
They contain both animal pictures and 
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alpliabels. Tti^ youngster aspiring to 
become a municiiial engineer may have 
at his disposal cities and towns 0^ va- 
rious sizes, made of cardboard » to be 
put toj^ether as he thinks fit. These 
are elaboratioiis of systems devised by 
the toy-nTfakers several years ago. 

But all these things arc over- 
shadowed by the flying-machines. The 
makers have devoted much of their 
time and capital, as liave also the 
dealers^ to this exploitation oi aviation. 



and tliey all ex].»ect to reap a harvesL 
However^ as one dealer expressed it, 
no one tan tdl just what will happen. 
ITc little folks, on wliose fancy de- 
pends tliic success oTa]] this work and 
thouglit, may not like aeroplanes and 
dirigibles — they may remain faithful 
to the doll and the drunn, and then the 
men who have put money into these 
things, will be where they had hoped 
to send their flying-machines — up in 
the air* 



A NATURAL INCUBATOR 



An ingenious rancher in the neigh - 
borliood of Mecca, California, has made 




Jnoilti^t'iPT Suipfndcd in. Wt]l 



use of a flowing well of) his desert 
hotnestcad which has an unvarying 
temperature of 103* F, As lie was in 
the poultry business fn a sin all >vay, he 
decided to test the inctibating possibili- 
ties of his w^ell by suspending a bucket 
In it with a setting of eggs, IB in num- 
Ijcr, Every day he woultl turn the eggs 
over to equalize the temperature,, and 
on the 31st day his patience w'as re- 
warded when be heard the sound, of 
little chicks peeping in the bucket and 
found that all the eg^s had hatched. 



A galvanised iron incubator was es- 
pecially built for this purpose and the 
accompany i]ig diagrAm shows its de- 
sign. It is a ft. long, 18 in. wide and 
C in. lug] I, fitted with two air pipes and 
a chimney-like ventilator with a cover 
13 in* Itfglt, 

A little sand was put in the bottom 
of the incubator before placing the eggs 
in it, and then it xvas simply .set in the 
cement box built around the well so 
that it w^as two-thirds submerged, al- 
lowing the warm water to circulate 
about it, 

Althougli later attempts did not make 
the perfect score of the first test, out 
of 100 hatched. Success witli this nat- 
ural incubator has eneouraged the 
rancher ty go into the poultry business 
on a large scale and lie expects his in- 
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cubator to hatch several thousand eggs 
this fall* 
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WillioiU ll]£.‘ :u> 
t: 1 :■ 1 1 1 j> a j i y i n 
waLei'fEi]] ilhiHti'iL- 
ti'iii, it '\^■lnl^d be 
(liliu’uU I (tr t h f 
reailer in vesiltdrt 
a ffiies> a> to itie 
p 11 r p o 5i e Lil" ttie 
sceniin^ty tanf^led 
]T]le fjF s-c4ftt.i]c3 in;4 
slu>^\ [i in the up- 
jicrmost illustra- 



t i n r. A t i i' t 
t^lanct^, il looks 
lu ire ] i k e t 1 j c 
t^^i'rk i>r a "-yv-h^iie 
or liurritane than 
1 if Hildlled Jn]sane 5 e 
carpenlerF. 

The wtileffall is 
ore of the aiLrac- 
lions of an amuse- 
m e n t park in 
Tokyo, 



Thu ScHfioldirtE SieJemn nnd lli( FLnisheiJ WatErEilL 
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A SLED MERRY-GO-ROUND 
Durini; tKe cold winters an northern 
Germany, ice sports play a prominent 
part in the amnscintnt of the childrenj 
a wdioin may be seeai in this 

illustration enjoying a whirl on an ice- 
me rry-go- round. 

A vertical shaft or stake, provided 



willi a couple of old cart-ivhedS|i is it>- 
serted in 3 hole in the ice. One wheel 
att.s as a turning' hast and prevents the 
shaft from si liking into the pond, and 
the other forms a support for the long 
swee]> attached for ]>ropulsion pur- 
poses. n'hc sleds are made fas,t in a 
string to the tong end of the sweep, 
wliich, turned at a trot, causes the sleds 
to fly over the irc at a high speed. 



CAn English chemist claims to hav’^e 
discovered a new- malleable alloy of 
alutnimim which has but one-third the 
weight of brass, the strength of steel, 
and can be produced in large quantities 
for commercial uses. 



WINE S,aoO YEARS OLD 
In the course of excavations in Saint 
Scorin, an old Rom,iu ccmcteiy at Bor- 
deaux, an enornions sarcophagus was 
uncovered, whicli, according to the 
archeologists, dates back to tlie first 
century of tlie Christian era. Beside 
the skeleton w-as found a glass vial 



al)Out 17 in, long and nf a shape hith- 
erto unknown. It contained residue, 
which, when anal^v.ed by an expert, 
revealed traces of tannin. Tins, and 
other circumstances, un question ably 
pren-ed that the vial bad contained 
wine. 

The shape of the vessel gave evi- 
dence of Syrian origin. At that time 
the commeTctal intercourse between 
Syria, the wines ol whicli were much 
appreciated, and tine ivhole Bordeaux 
region was 1 iv cly , 



tTA grandfather's clock that is 7 it. 
high and made entirely of crrstal, has 
just been finished by a London clock- 
maker for an Indian prince. 
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THE MOTOR-DRIVEN WARSHIP OF THE FUTURE 




X ;'i a I expert^ 
all fivef the world 
tiTi' a w a i t L n j; 

tht: nisnll 
■ril' tilt aL^cii'in (){ 
t li e li r i t i H li 
a d n i ]■ a I t y i it 
o rd e r i n inler- 
n a I cornlniiition 
cn^^jiic* t'r.ir ncic i.>f 
its m;i.\ Lin armor- 
ed criiiseri. 

is to lit; 

tween 

tJjOM tons d i Ji- 
]>]acement, and its 
behavior dtiring tine triaEs will form tlte 
l>asis on which will rest tlie fottire of 
Ibis type of cni^jne in nstval warEare, 
Tlie Etijjllsh j^as-eofjioe experts are 
jubilant over llie action of the autliori" 
tics and Ijcbevc that it marks a revolu- 
tion in naval en^iiieering, Tliey point 
to lEie fiticcess attaiiied with small ves- 
sels of this type, a small motor torpedo 
boat liavitifr shown one-tliird j:;;rcater 
speed on, ore-liaU tlie wei^liL of fuel, 
pivinf^ a sailing? raditis two and a half 
times 4 jreater than a stoain-] trope! Ic<l 
vessel of the same type and displace- 
ment. 

Hut the principal qirCstio]! to 1 .h: 
solved is whether or not the multiptl- 
caltan of power necessary for a Sft, 000- 
ton battleship will show a ]>roportion- 
atc gavin^ of space by tStc reduction of 
the amount of machinery and stora|^e 



roont fniT fuel. It 
piiiiiLed oui that 
engines of 
hp. woiih.1 have a 
w c i h t nf 1,1 
Kjtis SjrainsL 
Lt.nl for j^iteaiTi en- 
gines, and that 
w bile the latter 
ty]>e w f,: u ] ti oc- 
cupy (,S6b ]'l., 

the imernal com- 
bustion engine 
would occ-iipy Imt 
Ji,8n0 sq, ft. 

English e n jT i^ 
neers have spent some months study- 
ing the installation of gas-producer en- 
gines on the old gunboat ^'Rattler.’’' 
This shi]! is of ?la tons displacetiient. 
.She was fitted with itJlernal combiislEon 
engines after ^he had been placed out 
of commission as a part oi tlic regular 
fleet, and has attained s]K-ed of lb 
knots an liour. Ider engines have live 
iTidc]>eTidetiE c■ylinders^ each .20 in. in 
dia^ncler, which give lier liOO l>rake 
borsepox^'e^. She hag been nm 
miles at au ax erage of eight knots ati 
hour. In space and weight, betxveen 
2~j and per cent is saved compEired 
vvitli the steam cngiTies wiiEi xx bicb she 
xva.s equipped befcire. With the old 
engiti^S; four engineers and 13 stokers 
were required. Under present condi- 
tions only three engineers and fi>ur 
producer attendants arc neededj and 
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3 nnd qunrtt^n. 

9 — A«n?p[iniA 

— Wamat OFfiten-' und LiFtlic4t> 
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11 — Clitrt Hmiti 
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IS— Dritl Decl; 

14 and Q'l-BitEn and Ward 
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40 — Connirta Tcwef 
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their work is to watch the fcnKine& atid 
the ic^dkAtors from the bridge and to 
charge the gas producer with anthra- 
cite coal every two hotirs, only hard 
coal being suitable ^o^ this purpose, ^ 

That a complete cliangc of the in- 
terior and deck arrangenieiit of a bat- 
tleship would be possible is easily con- 
ceived. By the rcdtietions possible in 
its fuel- storage space, in the engine 
room and the quarters for the engineer- 
ing and fireroom forces, space would he 
given for increasing the siae of the 
magazines and for stowing aeroplanes 
and suhinarincBj both of which the bat- 
tleship of the future may carry as part 
of Its regular equipment. 

The aboil shtnent of funnels anrl 
slacks would clear tlie deck of every- 
thing e?cccpt the turrets or barbettes 
for the guns and a single tnast which 
could serve to support the fire-control 
station with its range-finder, the con- 
ning tower, the wireless atuennae and 
signal apparatus. Under these condi- 
tions, a vessel could be designed with 
a bTuadside fire includiug every gun. 
on deck, which, in the case of the 
30,000 ships would be 13 of the heaviest 
guns used on battleships. 

Whatever the boundless ]Jossibilities 



opened by the success of the internal 
combustion engines may be, however, 
it is not possible tlmt all of the old type 
of ships will be cast aside. On this 
subject Percival A. ilislam, in The 
London Graphic, writes : 

“It goes without saying that we shall 
be told that gas engines will render all 
5tcam-]>ropdled ships obsolete; but it 
will be as well to remember that the 
*L>rcadnonght’ did the same thing ac- 
cording to the same sources of infor- 
mation five years ago, and that we still 
have 4S pre- Dreadnought armored 
ships in full commission. At the same 
lime, what a marvelous half-century 
of naval development this will appear 
when its fuH^ hi story comes to be writ- 
ten! Iron displaced wood and steel has 
succeeded iron. Sails and f^parg have 
disappeared, ousted by the steam en- 
gine ; and when the steam engine 
reaches perfection in the turbine, it, in 
turn, find.s itself challeiiged by itiiemal 
combustion. ^Juzzle-loading guns 
have gone; torpedoes, submarines, air- 
ships and wireless telegraphy have 
come. Flow long, we wonder, will it 
be before electricity throws, the whole 
of our latest developments into the 
limbo of the obsolete?” 



MICROPHOTOGRAPHIC APPARATUS 



The wtmderl'iil mltropfiotographit 
apparatus is being used with remark- 
abie success in the metallurgical 
branch of the physical department at 
Neubabelfiberg, near Tterlin, in ascer- 
taining the stnictnre of metals and 
their alloys. As the name implies, the 
apparatus is a combination of the mi- 
croscope and camera, and photographs 



of metal filings, magnified as high as 
3,500 times, can be taken with it. 

Heretofore, alloys were tested by 
studying fheir structure at a broken 
surface, but w^ith this apparatus, it is 
possible to determine quickly whetlier 
the alloy is well made or overheated 
and useless — a matter of great im- 
portance. 
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THE AEROPLANE VS. THE BATTLESHIP 

FROM THE AIRMAN'S VIEWPOINT 

By VICTOR LOUGHEED 

A uiAer a/ “ VeiiU-ies of tite A 



t 



CINCE the poblica m ihe Sepftember nunber of Popular Mochanic&t d Captsin 

^ Richmooa P. Hobuji'a article monimiyir g the iinportancc of the aEfoplase m a 
(aC^ ill naval warfue, the edkor baS received Beam d lettEfB an the Bub,pect, maw- 
festing a viiid and general ptdJk intecst m ihe impciHlng adaptatiwi cf the flyiDg- 
mBcfuBc Id military and naval operalioiu. A great number cf eicpertl ditfcf the 
naval emutmeier, and space ia given this me nib to the othe^ ode the queitidn, 
written hy an arultarily whose dose toudi with the subject of aeronaulics qiiaKfiethim 
to tender an expert (^Minr frooi the aviajtots' virwpt^t The leader ahouJd lenMni- 
becj hawever^ that the issue invoked must not he regarded ai one merely between 
iudividLialB holding opposte optniotu. Many comend, andtbe iqnrvelouiJy rapid devd- 
opoient of aeronautics sirongh^ wggesn, that the aeroplane ii deitioed to revolutiotiuie 
warfare— perhaps to m ake war, the war of blood aird destmclHn, obBalete, and thus 
pcepare the world for a nultennluEn of peace. Whatever may be the outcome, the 
lubioct k of the profouodeit bi|;Kittaiio« to every thinking man and capecullv to ihoBQ 
who have in charge the welfare of D^tkraA. All the facts should hr known and werghed 



H istory Js fuU oE e^mples in 
which one power ha^ .suceutiibed 
to another because the opponent was 
more alert, and qutther to the 

si^iiificatice and to make practical ap- 
plication of the latest developnieritg in 
war machinery. 

The great Napi'jlcnn owed his ini- 
tial successes chiefly to the fact that he 
■wag above everything else a great ar- 
tilieryman. He did not merely revise 
tactics, he devised new tactics for 
this new arm of the service, -which at 
that period only just coinuig into 
practical form. 

Nothing more appalling can be 
imagined than that some far-seeing, re- 
sourceful nation, wholly untramineled 
by traditions, should effectively seize 
upon the latest mechanical tinprove- 
menta that lend themselves to the 
waging of war, and in soihs great con- 
flict terribly gur]jrise iLg legs resource- 
ful opponent. The recent Russo-Jap- 
anese war is a significant example. 

Regardless of the ivluctance with 
which ancient ideas disappear from a 
mDdern world, it must be admitted 
that the waging of all warfare now de- 
pends for a successful outcome — that 
is to say^ for victories — upon the devel- 



opment of machinery for tlie destruc- 
tion of life and property, and the per- 
icetiou of organizatious for making 
the most sale and effective use of such 
machinery. 

Advocates of a large navy^ urging 
the coustniction of great battleships 
at enormous public expense, hold that 
any abatement of the national activity 
in tlae atqnisitiop of these floating 
monsters would mean disaster. The 
writer will endeavi»r to suggest that 
the ton ti wed expenditure of mil- 
lions upon milLioas of dollars tu the 
construction of the costhest flghtiug- 
machines that ever hav'e been pro- 
duced — which in the very near future 
it IS likely to prove easy to destroy by 
the attacks of comparatively inexpen- 
sive aeroplanes — is a folly so great 
that its continiiauce is likely to be of 
the most scricjus menace to the nations 
that are so shortsighted as to persist 
in it. 

In appraising the menace of aero- 
plane versus battleship, it is neither 
logical nor reasonable to consider the 
problem so simple as the mere attack 
of one aeroplane upon one battleship. 
Battleships, as Captain Hobson points 
out^ *^oost as high as |13 ,000,000^ and 
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are atill rising:.’' The btst modem 
aeroplanes cast on an avera^ not to 
exceed cach^ and them cost is 

rapidly loweringfr Two thousand aero- 
plancSj therefore^ tos-t no more than 
one battleship — besides which they nc' 
quire few more men to operate thena 
than is required for the crew of a sin- 
gle vessel. 

The prospect, then, becomes one oi 
cost against cost, ot national resources 
pitted against national resources^ the 
vital difference being in the particular 
weapons of defense and offense or 
which each nation may elect to make 
the expetidtlures. And for the one 
that chooses the flying-machine there 
impends a prospect of success that is 
not so much comparable to the sugges- 
tion of a single "eagle attacking a 
lion” as it is to that of smaller winged 
animals in sw'arms attacking a crea- 
ture perfectly capable of making ef- 
fective resistance to a few of its ere- 
mje^, hut helpless agaiust them in 
numbers. 

This idea, followed through, quickly 
suggests that aerial vehicles, far froir 
being helpless, may prove in numliers 
35 effective agaiiu^t the battle sliip as is 
a swarm of mosquitoes against cattle 
floundering througli a swaTn[], or a 
nest of hornets against a man with a 
rifle. This crux of the question of air- 
ship versus ]>att 1 eship is the conclusive 
answer to the argument that "the aize 
of the battleship has Increased and wdU 
continue to increase,” For just as llie 
battleship increases in size, so, and 
even more in ptoportitm, will it ill' 

crease in cost. And since the aeroplane 
will decrease in cost, ho must there re- 
sult a constant increase in the number 
that It will be practicable to pit against 
the battleship. Indeed, by far the most 
serious count in the indictment against 
the battleship is tliifi most weighty fad 
that its cost is so enormoug an to con- 
stitute a serious drain on the resources 
of even the most prosperous nations. 

Thus, in every reaped, it must ap- - 
pear that, limited in their field of 
operation, tremendous in their cost, 
and serving a purpose that they will 
cease to serve, it can be a ‘matter of 



Only a few ycarg before these great, 
complicated^ and curnbersumc mcc ba- 
il istns of war will commence to 
recede into the limbo of forgouen 
things. They must surely take iheir 
final place with the other extrava- 
gances and folMeg of progressing maii^ 
kind — with sudi other colossal extrav- 
agaiice.s of human dfort as the 
pyramids — like them w'onders of a 
world* but regarded as such more be- 
cause of their uHciessTicss and worth' 
lessiiess than of such downright eih- 
ciency and effectiveness as pertains to 
tlic irresistible advance of the inex- 
pensive, developing and wonderfully 
promising vehicles of the skies. 

An additional reason why govern- 
ments should expend from the appro- 
priations of their military and naval 
departtnents for aeroplanes is the uni- 
versal utility of these machines, con- 
sidered as fighting devices. Unlike the 
battleship, an identical type of aero- 
plane can he built suitable for waging 
war over either sea or land, with no 
special regard to the difference in con- 
ditions. 

To assume that a battleship can ab- 
sorb the flying-iuacbinc and fight aero- 
planes with aeroplanes is dismissing, 
not rent hiving, the question of airship 
versus battleship. Fighting between 
aeroplanes \s a certainty of the future, 
and what constructions and tactics will 
prevail is for the future to determine. 
Fut that a battleship can serve better 
as a base for sudi war aeroplanes than 
s^^me base that i^; not a battleship, is to 
contend that a mechanism uOt special- 
ly developed for a given purpose is 
better than one that ig dcvehiped for 
that special purpose. 

To assume that the “offensive pmver 
of the aeroplane . , . is almost 

negligible"' is to court an obsession 
with the prc.scnt status that will defeat 
eveit a most moderate insight into the 
future. All the probabilities are that 
the offensive power of the aeroplane 
nf the future, and even of the present, 
is as much underrated as the defensive 
and offensive power of the battleship 
against aerial craft is overrated. 

In this connection there are many 
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PjlflitB Bt Bpc±ild In ex^Md cif ^ iuIIh himr hnvC; 
b1t±u 1^ 1h:±ib inaJe: wlLli iliJd lyfbr Bj* inacrEne. l^e 
fwi ■whlBli.'piiSM.B cjin with 1hl4 titDsi(b- 

plane vraubd dlKCDce-Tl tti<- moit ex[>ert eunner wli± 
ibiii'h.t ley Lc Btap the jncetiDnleaL bird In an atterTiti-t 
tp nipH tilwee tfr h lioelqt aed. deap a pack' 

naenf euptciivei 

jrs tliiit liai'c rectived litltt consid- 
eration. There nre, for example, es- 
ploslves ttf fa.]' power than anj- 

in use, which never have heen devel- 
oped lor warfare becanse the extreme 
tlanger of their pi'einature exjjLosimi 
makes it impossible to discharg'e Lliem 
from canjujn, Thiis^ while it is per- 
fectly true that dynamite, explosive 
gelatiiiCf ^im-ci itlcMi, cordUte, and other 
of the ex]dosiveH tliat are cornmoiily 
regarded eveii l)v experts as tlie last 
word in flcstrnc.tLve power, are inade- 
quate in anyth ins l>itt mireasonalily 
tarse [ju anti Li ex ten blow in Lite sides O'! 
a targe, lieavily-armorcd vessel, or to 
induce su flic i exit conimotion in the wa- 
ter adjacent to it to cause its fotinder- 
Ing, it is a fact known to every dicm- 
ist that chloride <>3 niimgeit, nitrogen 
iodide, fioiiie of the picric-acid enm- 
potmds, and certain of the ftilminatcs, 
notably that of silver, are of a nature 



to insure tlie most serious results, if 
dropped iti small pack ages down the 
Sh-fr. diameters oi a Ijattle ship's tun- 
nels, or ei'en cast agaiitst the decks. 

The fact that accurate aim of a 
dropped missile is not overly easy to 
secure from a coTisidcrahte height has 
been widely urged as an iosurinount- 
al>]c difficulty. Its fallacy must ap- 
pear from ari acquaintance with the 
maneuvering ca[3.icity of modern aero- 
planes in the hands of proJicieiit pilots, 
ft is a law oi geometry that ivith every 
doubling of the distance betweeji an 
airsliip and battleship, the volume of 
space comprised within that distance 
irtcreasex with tlie cube, and while 
wonderful tilings are accomplished by 
modern (] rearm X in the hands of 
trained gunners, such a lliiitg as maiit- 
laitiing full nf projectiles any consid- 
erable portion of the atntosphere adja- 
cent to an attackinl vessel is, of course, 
out of the question. Its attempt, even 
were there weapon.^ existing capable 
of its accomplishment, would entail 
the consumption of amntunition in 
quantities that in a v'erv' slaort time 
would exceed cvcji the enormous 
weight of the vessel itself. 

Tnrsiing from this to the more prac- 
ticable proposition of seeking less fre- 
quent but more specific effectiveness 
against tlic target, no hunter who has 
ever tried to kill birds ^vith a sliotgun 
will need to he told uf the exceptional 
difficulty certain to attend any attempt 
to wing a terrifically fast vehicle, pur- 
suing a continuausi v-cha]tgirtg Course 
through the air, with a weapon that 
cannot be s'^vung oni the shoulder. The 
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size of the aeroplane might 5 <em to 
make it n better target, but it must be 
reincmltereci that shells or shrapnel can 
pass liarmlesaSy throngli the fabric, 
may even break stay-wires or stmts, 
or strike anywliere bjt against oper- 
attWj motor or main framing, witliout 
completely incapacitathig the aero^ 
plane. And even wheri by sheer luck 
or clever gunnery a niadiiiie may be 
brought down, the loss in Dieted upon 
the enemy can be no more than that of 
one or two men, plus a lew bundre^l 
dollars' worth of chea]i machinery — 
to inflict which damage is likely to re- 
quire the throwing of thousands oi 
pounds of projectiles, and the burning 
of great quantities of powder. F->cn in 
land warfare,, u-licne tlie target has 
much less ability to move and the fir- 
ing platform is alvkays stable^ it is the 
lesson of all militar]|f history that on 
an average it take^^ Iris weight in lead 
to kill tlic individual soldier. 

Moreoverp the war aeroplane of the 
impending future, and the aeroplane 
tactics oi tlie future, will not include 
and will not ueerJ to intitule attempts 
to drop explosives accurately on a tar- 
get from a height oi, say, 3 ,r>oni ft. A 
few dozen brave men, as w^cll capable 
of h.in[lling aeroplanes Home of the 
best modern aviators, could almost 
with imptinily glide down within a few 
feet of the decks of a hattlcsliip and 
get away unharmed iiinety-nire times 
out of a Imndrcd, insfdar as a C(^»up[e 
of dozen rapid-fire guns would pre- 
vent, Flight in a. uniform line, at a 
coiistaut speed, such as any hunter 
knows is at the basi:^ of his every fjp- 
portiinity to pot a bag of game, h not 







HijtB A1«Q tha flDi,pll nf Indl- 

-vHduiLl B.9 CDcnpaTad wUb the W^iqIc 




3fl.pnroa-DLiMaHT-g tiwt monoplanb in FLianT. 

TlilA.xi9 H.,Chl'n,a, jatha rTr.aUHl yet cm at fug ted. 
line ta«ii placed Gn the Fna/keL Li, Frunct ut prJcM, 
tdhe^dC Ermi 91.30} 11:19,1.11X1, and ^rininlr hr 

hiiLli In quy iLEiLl,cp far (lir rnpia^rr devurtiFfTit cf fl-nr 
cTLGil^nL 4X4Tern,iTmit at. a ci»9t not tu exreed tHKi each. 
Thia ia iTne-twfntlcth'thduuiid cf the caii of nbeGf the 
’ll^OID.KnluttluliJEiA 

going to he the trick with man's brain 
on the job of (lying. On the contrary^ 
imagine h(>w' diHieoneertirtg to a gun- 
ner will be a few of the sweeps and 
di^‘es that even noiv prot'e so easy to 
tlie expert airmen. Terminate these 
bv a ^iane properly- executed^ and 
finish with the explosive droppe^d on 
the ve.iEsel. 

The aeroplane is developing, and 
whatever is within the range of per- 
formance with present juachines will 
liurelv he exceeded by the machines of 
the future. Furthermore, what can the 
pffjportentHi of tile battleship say about 
night attacks? Do they seriously ex- 
pert that searchlights can be kept 
trained on a wliole fleet of maneuver- 
ing aeroplanes, and guns effectively 
aimed at them? 
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Even on tlie dfirkcst night, a pcrban 
;ibove tlie tarth^a iiirfaec has every ad- 
vantage over tliosc bdow bEni in the 
dii^tinctne^s with which he can make 
out contrasts so dear as tiie loomitig 
n:?.'^s of a g;rcat vcr&sei. silhouetted 
against the waters around it. 

It lias been proposed to maintairi 
protective nets high in the air^ fiUppOf t- 



of ckstruction, it nevertheless has been 
developed for combat with its owm 
kind rather than wntli a new^ and spe- 
cial device ivhidi is not esacily or even 
closely cntn par aide wnth any other 
means of offense that ever before has 
existed. Moreover, icirniidable though 
it is supposed to be, it is ever to be re- 
tnembered that the distinrtly modern 




ed by captive balloons, to Intcreept 
niiasilcF; caii^t <m the decks. lit SUCh a 
case, the iirat business oi an attacking 
foj'ce directed by reasonable In tell i- 
would nnt be an attempt to break 
through the nets, but the readily ac- 
compli, shed piincturiitg of the captive 
balloons. 

In conclusion, while it is true that 
the halllesliiip has been advanced until 
it embodies great defensive power, 
and is a w^ondertully developed engine 



battle:sbip is in a large mcafuirc a tlieo- 
rciical devetopment, and never has 
been tested conclusively for llie reason 
lh,T,t there has been no recent war in- 
volvinjr naval conflicts between equal- 
ly matched lleets. 

Tltc aeroplane is not simply tht ad- 
dition of a new device, it is much more 
than tills. It is flie addition of a new 
iield of operation. There are and al- 
ways have been tlircc and just three 
possible media through or over w'hich 
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man car travtl — the land, tlie ie-a^ and 
tlic air. Ajid all down tlie ccntxiricF? 
man has been c-tmipellcd to keep to the 
first two of these. XoWj by the con- 
of the air, there Is added tlie only 
medium of travel that is all-pervadinjr. 
the Only one that pertnits ino^'etnent 
in all directioiis and over all su^faceF^ 



and under coiididmis that make such 

movement SQ easy to eon duct id atinO- 

lule secrecy and with tremendous ce- 
lerity, that nothing' tarthhnuod or wa- 
lerbouiid can by the wildest stretch of 
the imagination he expected eitlicv to 
anticipate or meet the harrying at- 
tacks from aloft. 



NEW AUTOMATIC DRINKING FOUNTAIN 



A Sants Ana, Cii., iciventor I'lss de- 
vised a tievv autoinatic drinking foim- 




Ptimj; [u tltt SJftt fot Fmw*a W*ter 



tai]i, ten of ivhicli ha^■e already been 
inHtslIed in different see tin ns oi Los 
Angeles and are rneetiiig with success, 
liy simply inserting 3 one-eent piece in 
one of the slots of tlie fountain and 
prepisillg thwen a lever, o'nr rvill rocet^'O 
a glass of ice-cold filtered water auto- 
matically tillrfl just t<5 the brim. 

If the prospective iinbiber has no 
cent pi tee, he can insert a nickel in an- 
other slot and retei^'c four ceiits 
change. Again, if be has no money at 
all, lie presses a button marked '"city 



water” and gets .i free glass of water. 
Ice is placed in a space Eieneafh the 
fountain ou several iron coils whieh run 
up into the machine. The ivater flows 
through these tubes and becomes 
cooled. The machine ■wdt] not accept 
sub stE Lutes for money, but immediately 
returns sings and smooth coins. 



THE NAMING QP AMERICAN 
WAR VESSELS 

W'hen tlie Navy Dc[n'i,rtment began 
the eonHtructjoii of the "new navy'’ in 
the Sy’sj the rule wa.s to name the bat- 
tlciihip.s for states and the cruisers for 
important cities, lint the acf|uirement 
of battle sliips was then slow and a 
number of cruisers were named after 
some of the most important states* 
with I lie re.su! t that the plan has not 
worked out €[uite right, 

New Yr>rk, togetlicr witli CnJifornia, 
Coltmado, ary land, Montana, Ne- 
vada, New Mexico, Arizona, North 
Oirolina, Oklahotna, Pennsylvania, 
South Dakota, Tem-iei^sct;, ^^'ashiug- 
tort and West Virginia, have no bat- 
tleships named fo-r them. Most of 
them, however, liave armored cruiscra 
named after them, so that to set mat- 
ters ariglU would mean the renaming 
of mar’,' ships, vvl'iich is always 3 sort 
of nightmare to naval men. 

CT Loudon "s new general po-Stoflice, 
constructed of reinforced concrete and 
completely lacking the massive steel 
girders so familiar in modern building 
construction, i.s said by' a lirilisll tech- 
nical publication to be guaranteed io 
stand the ravages of wreath cr asid Lon- 
don smoke for a thousand years. 
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CUNARDER SUNK AT DOCK TO 
SAVE HER FROM FIRE 

The CuTiJirtl lintr "Lucania^^ was 
sutik at lier dock in Liverpool rcj-Lently 
to save lier I'roni lire ■wliich liad tlii'eat- 
ened to work com|>lcEe de- 
strucLiniu. Tlie interior oJ 
ihe hull liad betii buttled' 
out before the drastic 
■measure (d initnetsin^ the 
wlude ship v\'as takeu. 

The Jirc was cxtiuguislied, 
but the vessels ]>ositiot3 
in the water, witii her 
ftirmcls and upper works 
prolrudiii^'f constituted a 
menace to iiavij^atiom and 
it ivas necessary to raise 
her at once. Steam junups 
reinovcd ttms of 

water iron itie hull before 
it rose to the Sfiitfacej but 
even thedi tlteve was a dnji- 
jTcruus list to portf caused 
Ijy the presence of water 
in parts that otmid nai l>e 
Tcaciietl by the ordinary 
type of punip, A special device was 
employed to do the remainder of the 
purnpini^. pipes hcinj> lowered lor this 
pnr[50se down the ventilators and ash- 
hoists. \Mien fijiaily cleared, the ves- 
sel w^as removed to the coutpany’s quaVn 
wdicrc the process of refitting her cuni- 
menced, 

The "Lncania^' is C30 ft, lorifj, with 
an extreme breadth of ft. S in., and 
her depth from the upper deck is 43 ft. 
Her y;ross tontiafje Is l?,3fi0. 



AERIAL CHARTS TO SHOW AIR 
CURRENTS 

Aid to air pilots ts to be offered by 
the Blue Hill Oliservatory, outside of 
Boston, Experts there are at work on 
a series of air-current charts^ the tna- 
terial for which has been accnmulatin^ 
at the obsen atnry for years. 

Blue 1 3 ill for a U>n{^ t-me made a 
specialty of high altitude observatifms, 
kite-flying' and invcstis^tlonft witli 
sounding ball nous. It has accumu- 
lated a lot of material ivhtch is ]iow 



heinjr worked into air-eitrrcnl charts. 
Tlie?j-e ciiartJj arc intended to do tltc 
same for the airman or ballponUt as 
the ctiTTcnt charts of the hyclTogra[ihie 
utVice do for the sailor. But they will 
be vertical instead of horizontal. 



There ate more or less constant cur- 
rents oi air at diJTerent altitudes, ant! 
if an aerial voyager can strike one 
going his way, he lias the advantage of 
its added speed. These currents vary 
in different localities and at different 
altitudes. There may be a west wind 
lihuving over diicago at a given hour 
at an altitude of 1500 ft,, and at tlie 
same time cliere may he a steady east 
wind at a]i altitude of 3,000 ft, 

Oliservataons have shown hliat lliese 
air currents are remarkably constant, 
and the meteorologists want to set 
down fj-n charts ail that is so far knowu 
ahiiut ihfim. Of course, there Is a 
chance for an inJinity of other obser- 
vations all over tEie country, liut the 
niUe inn Oli^iervatory i.^ taking ad- 
vantage of what is already known and 
puttidig it ill shape to be of use. 



CThe Municipal Assemljly of Tokyo, 
Japan, has rejected a proposal to build 
eie’i'aled railways in the Japanese 
capital. 
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"AMERICA ir^ SETS NEW RECORD FOR BALLOON FLIGHT 



S-etLiiig a new world's record for dis- 
tance, the balloon "Arttcncg, II,” with 
Alan li. Hawley as pilot and Av^^ustus 
Post as aide, won the internafiutial bal- 
IcKm race, which started from St. Louis 
on October li^ by drifting miles 

to Lake Tshishtigatna, near Peribonka, 
tti the province of Quebec ^ Canada. 
The two balloonists were lost to civlli- 
lation exactly one weekr Tlie govern- 
ments ol' the Llnited States and Canada 
and the officials of the aeronautic clubs 
of the two toms tries were organizing a 
hunt for tlie balloon through the wilds 
of ■Northern Quebec on the day the 
aeronauts announced their safe land- 
ing, after a thrilling trip through ttie 
Canadian ivtiods. 

The “Ditsseldorf II" and the “Ger- 
mania," both German hril loons, were 
accorded second and third place in the 
race, vvilh credits of l,if30 miles and 
1,1 fl6 tniks. respectively. Both of these 
balloons ilso broke ail previotjs records, 
the longest distance previously accom- 
plished in a hallofltt Sight being 1,1 
miles, made by Count de la Vat] Ik front 
Franco to Russia in l30fl. The longest 



flight e%'er made before in an interna- 
tional race was S^L.SG miles, credited 
to Herr ICrbsloeEi in IflOy. 

Ten balloons started in the race, rep- 
res^enting the LTnilcd States, Germany, 
France and Switzerland, Several of 
the balloon's were made of a new 
cambric fabric instead of rubber,, ihe 
new material being reputed lighter than 
the rubber and having as great durabil- 
ity. It is a peculiar oiitcome of the race 
that the three balloons that won tht 
prizes were all made of the rubber, 
while cambric structures all came dawn 
within or hours of the start. This- 
is not regarded, however, as due to the 
material, as the balloons would prob- 
ably have lasted as long as the 
"America II,” "Dusseldorf H” or "Ger- 
mania," had oiher conditions been 
equal. 

'Fhe ballooTii drifted slightly eniit of 
north the lirSt few' hours of Llic flight 
and then were waileH:l in a more easterly 
direction during the remainder of their 
stay in the air. The ''"America IF' rc- 
tnaiJicd in the air -Ifi hour!?. 




0ral]»£it-wi1i(t DtpiUtne flo WjibliL^ii Vmt^W4r 
£acfi47VD?at WbLte KauH 4iij 



AIRMAN VISITS WHITE HOUSE 
IN AEROPLANE 

Claude Gr^^hame- White astonished 
the people of Washington, D. C., Octo- 
ber 14;, by flying from the Beniiing 
race course, just outside tlie city, to 
the War Department builrling, where 
he alighted in Llic narrow .street be- 
tween the VV'bite House and the big 
\var cilice, wdstch also lniu.‘ve?i the Stale 
and Navy Department forces. .Ad- 
miral Dewey, Major General Wofal, 
Assiattmt Secretary of War Oliver and 
a liost of minor officers and employes 
of the government were on hand to 
greet the aviator. After calling at the 
White House, asid on the heads of the 
military and naval establishments, the 
airman mounted his machine and re- 
turned to his starting place. 
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THE WELLMAN-VANIMAN ATTEMPT TO 
CROSS THE ATLANTIC 



lif J. Q. ROBERTS 



E X THUSIAS- 
TIC -AT Q. 
Walter Wellman 
atul Viini- 

inar, ]>artners in 
tlie attempt to 
tros5 the Atlantic 
in the a i r s h i |> 
'"Aincricfl,” both 
bo tv to the prow- 
ess cvf the wind. 
The attempt w a s 
inilccd crcfJitahlej 
yet it ser%'ed to 
fkm oust rate the 
inability ol ^ nian- 
lUadc macliine to 
cope willi distance 
and the dements 
at this sta^^e of the 
d e V e 1 opment cn' 
aerial craft. Tlieir 
hope lies in the 
same direction in 
wliich tlae builders 
o f the aeroplane 
are now looktnfj — 
t It e improvemejit 
of the gasoline 
engine, ^ r e a t u r 
liorsejicnvcr svith 
smaller coiisutuption 
of fuel, and decrease 
in weij^lu. 

LJn daunted by the 
first rebuff f they dc’ 
dare thev will try 
a^ain, buildinsj an- 
other air-ship in the 
enn&trucL ion of 
which tliey will pro- 
fit hy experience. 
Toth are sincere be- 
lie vers in the ulti- 
TliaLc triumph f>f- the 
dirifiiblc, adheriu^^ to 
the tlieory that the 
aeroplane will never 




f'liliyniliL [he ndhllfil XniLCn. 

nntriaTiTij!' ETtaltSait on tEiE ''AmfriEa.'' 



he a Craft of great 
carrying capacity^ 
and that the diri-^ 
^ililc will be the 
freight and pas- 
senger carrier a f 
the luLiire. 'rhere 
ifi to be ]io eojn- 
biiiatioji of t Ei e 
two types. Ill this, 
the VVrighl.-i. and 
other scrofdane 
experts agree with 
them. Eaclt type 
niLESt %v[,irk out its 
own destiny, ilc- 
velopii tg akmjT its 
own lines like the 
locoin olive aiid 
the all to mobile. 

They realize 
that an "ejilarged." 
airship means 
added ausceptibil- 
ity to the winds, 
but they rely on 
impfOY'cil and 
stronger motors 
as their salvation 
in future attempts. 
Mr. V a r i m a n. 




W*|t*r WEUriaTi 



Strong as is his faith 
■ in. the dirigible, will 
not say that the air- 
sliip, in tlie near fu- 
ture at least, will 
reach n stage of de- 
velopjticnt where it 
can defy a gale. 

In the r^piiiion of 
Mr, Vaniman, his 
creation, the equilib- 
rator, proved its 
Yvorth. It consisted 
of a steel cable on 
which ^0 steel tanks, 
coneav'e at one tnd 
ajid coiiY^ex a t t h e 
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other, were strung, so that when placed attached to the hag hy means of rope 
end to end they fornned a flesibU string, coiiuectiatis and bands formed on the 
These tanks were hhefl with gasoline, envclojic, A steet tank, To ft, long, used 
As tire supply ran short, tank after for the storage of gasolhie, was secured 
tank was hauled inio the balloodi and to the under part oi this iramewark. 



bjr Ucnrfq UmliUuDi liiiln 

U«lvin VimicntTi. ^fid, tbe Ca.t Which. UaSe the 
AeiuL Trip 



used. At the end of 
the gasoline tanks, 
a series of 40 
Wooden blocks 
w'as strung, each 
oi tliese blocks SO 
in, long, the entire 
length of the equi- 
librator, tanks and 
wooden bkieks lie- 
in g rsso fL 
'[’his equilibra- 
tor look the place 
of ballastr Under 
ordinary c o n d i- 
tions, the dirigibEc 
saEler.l at a height 
of about SOO ft. ; 
with the lowxr end 
of the cquilibrator 
trailing in the water. Wlieu the 
gas began to eitpamj. and raised the 
La] Ion n, the ’ivciglit of the equilibra- 
tor became greater. When the gas con- 
tracted, and the balloon began fo set- 
tle, more of the equilibrator rested on 
the water, 
thus relieving 
the balloon of 
wxigbt. Day 
by day, the 
leakage of ga& 
decrease I the 
lifting powxr 
of th c- b a 1- 
loon, but the 
con suujptirin 
of gasoline 
from the cqui- 
librator tanks 
kept apace. 

Tlie balloon 
itself was 
ft. long, 53 ft. 
i n diameter, 



CapftW lLa PliiiacU] CP- 

ThE LifehoHt tn thE AttiatLc Ciijr Hhjii^ce, Ebj Veew rhe 



Tliree gasoline 
engines wxrc cur- 
ried, txvo being 
uHcd for p o w c r, 
wliile the third 
Served for general 
utility purposes. 
Tlie former were 
raced a ^ between 
!-:ii am] 1hh bp. In- 
stead of using 
planer to direct 
th c a i t s h i p up- 
wards amJ do^v in- 
wards, the two 
propellers of the 
after eilgine were 
so mounted as to 
be capable of an 
adjustment giving 
it an angular motion either up or down, 
'I’hq rudder at (he rear of the car con- 
sisted of tliree planes, vertically ar- 
ranged. One [,if tlie features of the 
airship w^as the utiJisialion of baTloiJ- 
ets, fiiii of them being placed in the 

lower part of 
the ga.s bag. 
As the hydro- 
gen gas in the 
great ]>ag be- 
came gradu- 
ally e.'tliaust- 
ed, these bal- 
lonets were 
inflated more 
and more t o 
keep the great 
bag taut. 
Vainiman util- 
L z e d these 
bags at the 
ti me of the 
rescue to 
jn'iint flic nose 



EguULbo'a.taT a.i it Lsy cm th* Flocir 

and bad a lifting power of nearly 13 of the airship downward, aflowing the 
tons. The gas bag way He.Tiible, Tiut air to escape from a ballonet at one 
rigidity was secured by a long car of end of the bag. One of the illuslra- 
steel tubing slung under tlie gas bag. tfona shows the dirigible in that condl- 
Thc car was 15G ft. in length and was tion. 
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The l^febcat^ whicli was attAtkcci 
the uuder part of the framework by 
rope.s, had received careful attentioji 
and thorouE'li study. It served hs pitr- 
uelh It was ft. long and liad 
bulkheads at 
■eithet etid and a 
cockjdt in the mid- 
tile. Tlie wireless 
■outfit was earried 
in this lifeboat, as 
^vete also Lite sup- 
plies for tilt orew. 

The engines 
used ttn the trip 
were the same 
with which Mr. 

Welirtan made 
his attempt for the 
Pole from Spii^- 
hergeu. 'IIjc gas 
bag itself, con- 



The nearest approach lo danger of 
^vrt.-[:k canit; when tlie airsliip liad a 
narrow escape from colliding with a 
schooner. A quick turn of the rudder 
was all til at saved it from dc?jtruclioiu 

Ie was very na- 
tural t It a t the 
navigators should 
1.1 c ti n d e r an in- 
ten -s e s t T a i n. 
I T a r d 1 y o ii e of 
them slejit the 
first night, but the 
second night, ?ays 
Mr. Vanim,aii^ he 
slept an soundly 
as ii In his lied at 
home. 

Because of t It e 
lack of a flytvlieel^ 
the kev'hi of tlie 
bevel gear of the 





sidetEibly lengthened^ had also seen 
service in the polar cxpe<lLtic.in. 

It had been understood by the six 
men wlto were to make up the cretv 
that when the dirigible was taken oUt 
of the hangar at Atlantic City, an at- 
tempt would he made to cross the At- 
lantic im med lately . The ship was 
taken out Saturday tno ruing, October 
lij, atid imtnediately started to sea. For 
several days, the aerial explorers kept 
in fouclt tvttli the shore by wireless. 



Crankshaft leading to the aft propeller 
slk]t]>cd, and the aft power plant was 
put out of commission. 'I’his bremght 
about serious complications. The loss 
of tlic propellers interfered with the 
control of the dirigible, as they were 
rdicd upon to steer the airship upward 
and dnwnwarfl, A freslieucrl wind set 
up a surging morion of tlte cquilibrator, 
thus pulling the airsliip down until it 
almost touched the ivutcr. Then the 
dirigible swung upward, clearing the 
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enrire ctjiiilifjratoT. Ncki the cquililnii- 
tor wag Awuiifj lon^'ard iiki^ a [leiidu- 
lum, dra^^:pinp; tJic ballonn fiov- a 
aditl lEiis pertorniance was repeated 
Lr^mtimiHlI V. Jt ivas natural lliat thi^ 
would tend to straiji tlic frai]it^vork. 
■J’lie inaliilLty to It ip tlic aft frr>[]cllcr& 
l>C-CHTti‘^C ot tiic fail lire of tilt v\'as 

iielcl reipuiiAible, [io\^'evci\ ard nut the 
['Ljuilihr^tor Tthc.'-ll, 

"Wfc reali^ied before we had lircn up 
vtrv lonfj tliat tlicr-c was lit tie lli^pt of 
reaching Iturope or Africa after tlic 
wind bewail to carry Us soiLLluvard/' 
said Mr. \"aitima[i to tlie writer., 
“'TIk' ref lire, when sighted the 

■Trent' mi Tucs<lay inoriiin^T {October 
It!) wc realised that tr> emitinur our 
Vru'a.^£.‘ wniild he Listless ^ii'd prol>ahly 
suicidal. We t^'ere sailing otit of thc^ 
beateit track nf fiLCnitiisl'Lps, a ml it 
would orlv be :l ( | lies t ion of tfavii tn;- 
10 re, because of lack of qasoJinc, we 
vvoultl }]c buffeted hel]^less 1 y by the 
wind. 

before we left the sliip^ we 
disenssed ivhctht;r wx should alicne tEie 
'Amerpc;i' tn ^Irift ijii En lltc air. We 
lEecided that if it ^ot back to land, the 
l(ui^ eqn ill lj rati jr wr-mtd be a nienace 
slitntld it pass over a city, and just Eic- 
f(ire ^vt■ deserted 3E, I tied a heavy can 
Ol J^asolinc on the ■\'ahx strintf', allfirv- 
itiq tlie f^as to escape. Of cmirsc. wx 
were snrrv to lose the ?hi'jp, but there 
was tiolhinir uii it we c^^uld luive u:?cd 
in anotlier. The cquilibfat or has vindi- 
cated itsrll and several p'tlier hllf'crto 



^in tried theories iiave been fjiven a 
trial. We do not kiow, ourselves, 
a]on^^j^^iI w'liat lines Lite tiew- skip w'jll 
be built. 

'A\'-c had made two records Jur diri- 
ptbles. We had beer in the air TlVii 
hours in Lirntra^t Eo the prevjcpui record 
of 'fT Iteuirs made by Zeppelin. And 
we had traveled l.fihb miles, 'I'h-c for- 
tner record was Hih> mile?." 

"l‘he (rpei'atiuTi of lone rill" the lifc- 
Itfiat into tlie wxter ^vns a dan^xrous 
tine, and was accoEiiplished nvitlt con- 
siderable diflfictdtv. 'J he airsEii]! at die 
lime teas driftiiif? bmadside lo Liie 
w'ind at the rate of 1,"; knots, 'I'liLS 
meant that lUe iLfehuaE hat! Lo be 
la u relied side w ays nilso. Relieved of 
ihlg n-t:i;Jfhlr th-i: balloon sboL Ufjwar-il 
tnid ilic heavy equilibralor, strikiu jv tlie 
hijEit stove a "hole in it.sljow. )\'el'litia[i 
atnl Vanin la II ht>ih declare they will yet 
cross the oeenn in a dirigible bnlloou. 
Wilh them, it has become almost a 
fetich, ilotli .ire men of doS'^ctl dc- 
terintiiaiioii, but tliey apfiroach the 
cuEminafinn nf tit is ambiuon of tlieil' 
lives fiijm different ^iewpoinls. Mi'. 
W’ellinan primarily is aji explorer. Mr. 
\'ai]itnan Is essentially an engineer. 
As a Imy, he wa.irked oti a farm in tlie 
middle Westj but he wanted to see the 
world and traveled all over it, tinaElv 
locating in Paris. TTis cvpcritricntal 
^vurk with diri^dhle? atiracterj attention 
there, and lie is now considered one of 
the few men who Eire doiiiR creative 
wurk with li^liter-than-Eiir craft. 



ANOTHER TRANSATLANTIC TRIP PLANNED 



Joseph Urucker, a frcrmnn- American 
ioumalist, lias planned to make, this 
winter, a trani^atlantic T'Oyaj^fe 111 a difi- 
Rible l^alloou of hi^ own desi^oi, sLart- 
insf from the Canary Tslarids and Iniid- 
ill Cuba or rerniuthi. Mr. Ri'ucker 
has been an .\ meric nn citij:e]i since 
Ifliii and was for many years CLinncctetl 
with the Cerman i^rcss of Chicago and 
bfew' York. He will use a dirigiEile 
balloon, SOfrft, long, with a gas capacity 
tjf S,500 cubic meters. 1'hc maclihiery 



will C(hU?is.t of two ’^lib-lip, gasoline 
motors whiclt w'ifl turn two propellers. 
'Hie balloon ^^ lll also carry :i Sjj-ft. life- 
bcLit otjuii^jiccl with 3 gasoline motor. 
The aeronaut fs ccunLliig on the nortlt- 
east trade winds to help him iti his 
vtiyage. 

To overcome the effect. s of the suti's 
heat fin the balloon, Mr. Timelier will 
utiline water w^hich he will pump from 
the sea, through a long tmsc, by means 
of an autymade pump, into tanks which 
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will be kept Tilled duririj^ ihe day ard 
emptied at nij^ht. Ir this way, he ex- 
pect* do away with the use oi any 
otlter svstetn for mainLiinlng ait even 
kee! and a uniform lieiglit. The start 
will proliahlv be made early tti Febru- 
art'. Tilt balloon in whicli the attempt 
will he annde, knoiivn as the "Sucliard," 
has been very carefully constructed 
tinder the persoTial cLirectii.m of Mr. 
Ilruckcr. He at first intended to start 
from Cadii^, Spain, and then cliatlged 
his. plans by making; Teneriffc. in tire 
Canary Islands, his base. If he suc- 
ceeds 111 reachiiifr Cuba or nerninda. 
it is Ills intention to cnulinue the voy- 
age to Xew Orleans. 



five airmen killed in 

OCTOBER 

The aeroplane was responsildc for 
five deaths in October, four of the vic- 
tims licin^ Kurt jf] can Army' officers. 
HaaSf a German, fell while engaged tn 
a cross-country distance crnnpctitioil 
from Treves to Metz, tbetober 1, and 
was instantly killed. In l^nssia, two 
officers of the army met liealh in ex- 
perimeuting with m.acliines recent 3 v 
purchased by the government. Capt, 
Macic’i ir]i fell from an altitude (if 
ftr, October ", and aJniost every l?one in 
his body was liroken, A day ot two 
later Lieut. MatsEevaki, until whom 
Capt- Maclevich had In-en competing in 
an alliuide race the day be was killed, 
met fils deaLb in tlie srinlc way, falling 
a distance of ft. Iti France, Octo- 
ber S-Tl, Capt, Madiot of the French 
army, fell a d.iatance of IOC) ft, while 
making hi !5 hrst F^ractlce flight, uud was 
crushed under the motor; and in Italy 
Li^sHt, J^aglietti was Instantly kilted, 
October 27, at Rome, while oianeuver- 
irig with a itiilicary a emplane. 



EXTRAORDINARY ACCIDENTS 
BEFALL AIRMEN 

Comedy rather than tragetly .at- 
tended the scries of accidents cn- 
eountered by ifahieu and Loridan in 
their efforts to win the prize of ?5,tlbQ 
franc* offered by the iminici- 



pal council oi Paris for a flight with a 
passenger from Paris to Brussels on 
the occasion of the counciFfi visit to 




Xviatcir Lcndan'i Aer-DiilaDE Caijiglit in 2 T^e« 



the Belgian capital. Mahieu was un- 
fortunate enough to arouse iiie anger 
of a large dog as he was about to alight 
near Isagatclle, and the aoimal sprang 
at his aeroplane with sticli ferocity that 
be broke the propeller. Near I^aitit- 
Ouentin, f.oritlau, hir a reason wholly 
imaccoimtable, dropped with liis ma- 
fliine straight cloivu into a tree where 
he was very comfortably propped, but 
was unable to release himself, Tlie 
tire dc]sartnicnt was called out, xnij the 
aviator ^TesctieiF^ from his amusing 
plight hy ttle ttve of hastily constructed 
scaffoEding and extensimi ladders. 



<TK ai.se r \Vilhclm has cirdcred a fleet oi 
40 monoplanes for the German war 
office, to be delivered next spring. The 
tier mart army has also plat'cd an onlgr 
for SIX Kriipp aenil guns to be mounted 
on motor cars of flQ hp. and to have a 
range of iSflW ft. Shells will be used 
that Itave a detonating force sufficient 
to wreck any airship within KfO yd. 
when they explode. 
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AERO-SKEEING 



locket umbrella handles 



Skeemg:, fhe winter s|>nrt akin 

to has ncnv become a real fly in 

sport in sonic [larts of ]"uropc, tT-inni^h 
the dev-elopmeiit of an aeroplaiie-skce 
or glideCj proi'idcd witli skcc-like run- 
ners. A snow slope like those tiseil for 
gkceing, liut wititoiil tlic rise at the 
l>otLmn wliicb starts the jujnpet into 
tlte air^ is jjroiiilerl. Down this tltc 
glider ]'usbeji at n Tafhdly increasing 
speed, until sistlicienL nioincntum is 
gained. Then the operatoi' niantpu- 
latcH the elevating indder and tliu ma- 
chine soars ott into the air. 



SMALL METEOR STARTLES 
OHIO FARMER 

A sniail niftenr o[ ci liiuJirical shape, 
weighing hut :i IFi, o^.. and [neasiiring 
but isi in. in lengthy fell recently on the 

farm of 
Dnnicl Law- 

y e r tt e A r 

VV cstcrville, 

0 h i o. M r, 
LAii'_ver saw 
the meteor 
fall during 
the night and 
d e s c r i h es 
its flight 
tlirougli t h e 
air as appear- 

1 It g tike a 
^itreak of tire. 
T h c meteor 
was found 
the next 
tnorning. tt 
was I i g li t 
gray in color, 

of irregular surface and to 

he covered with patches of sulphur ain! 
flint. Diidenieatli tlie outer coating, it 
hioked like pure ivhlle marble. It had 
broken into two pieces by the force cf 
its fall ami was partly buried in the 
earth. I’hc two pieces were tempo- 
rarily united so that a photograph ap- 
parently showing il unbroken could bt 
taken. 




An Intere&tiitg novelty in umbre'l.TL 
handles is shown in the accompanying 
illustrations, in one of which the handle 
is shown with the locket 
closed, and in the other 
tlic head of the handle 
with the locket open. Tlie 
idea IV as wtirked out a:^ a 
means of adding to the 
value of umbrellas as 
Christmas gifts. 



BALLOON-LIKE LIFE 
BRACE AWARDED 



'#1 



The .-\nlhoiiy Dcjllock 
])ri?.e fnr thy hest Mfc-sav- 
ing de\'ice for ships in- 
vented tiuring the year 
lias heen awarded to a 
Fi'ench En vent tot] known 
as a “lifc-lirac.c,’' Ie is 
]novidcil with air pockets 
of material such ms j-g nsiid 
in the making of strong 
dirigible ballooi].s and is wtNrn with sus- 
pemlers. .-single touch to the cart- 
rhlgcs filled wElli liquefied carbonic 
acid, wliicli are connected tci the brace, 
caii.^cs k to swell instantly into taut 
balloons. These fit in such a position 
tltat Lhe upper part of tlic body of the 
wearer is held out of the water, and 
will kee[] him afloat for fid iiotirs. 



SEVENTY LIVES LOST BY AN 
EXPLOSION ON GUNBOAT 

Seventy lives were lo,st by the ,'iink- 
ing of tile Haitian gunboat “Liberte" 
aftei' an expiosi']n oiT Port au i Vi nee, 
OctnlEer ?(n. Ten of tlic victims of the 
disaster were generals of the Haitian 
army' who were on their way lo attend 
military maneuvers in the nortliern 
part of the island. Tiventy perscms 
w'crc saved from the wreck, but none 
of them could tell whether the e:rplosion 
was due to defective boilers ur powdcc 
in the magazines. 
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NEW INCANDESCENT LAMP 

A n c \v p p^rce S3 and a p pa ratxis for 
prodiic-ini^ iTvco-inli-st'cnt Jiglitiiig' from 
kcrosoTic l]as been patented by a Chi- 



ca^o inventor. The kenaseiie, which 
a mixture of h^clnitarljonfi liaviiig 
difTerent boilinf? pciinlSn is delivered in 
tlie form of a spray or mist mixed witEi 
air, and this mixture passes through a 
Iteater lube, in ^vhich it is cont^erted 
into a perfectly eon^btistiblc 
Tile healing tnbe> provided with a 
catalytic lining, becomes red hqt but 
does not ignite tlie mixture. The netv 
lain]! is said to he different from other 
lamps for liydrtH'arl'mn ineanclescent 
lighting in tluic the lieat is applied to 
tile oil iviiile passing througti a highly 
heated channel, instead ot in an in- 
ebaSed gen t: fa litig tliamhtr. It iii 
claimed that this nnethod prevents tlie 
deposits Ljf tarry Or c>ther SLilid matter 
which interfere witli the continuous 
use of other types of in car tic scent 
kerosene lamps. Tlie mantles are of 
the same type as those used for gas- 
lighting. 



GAiid now there is an “’aerial post 
card-” It is to he dropped from an 
aeroplane, and beat’s a printed request 
that the person litiding It On tlie groiEnd 
mail it at the nearest postoffice. 



ELECTRIC TRUCK ON FARM 

The electric truck shown. In the ac- 
coiiipanying illustration i5 ir ixsc on a 
farm a few miles from Rochester, N. Y. 

Durisig the harvesting 
season, it transports loads 
con foisting of as many as 
UlT bull die 5 of tvheat. The 
iisuai two'iiorse Icjatl con- 
sists of about 3G0 bundles. 
Tlie truck is of tons’ 
capacity. 



TRAINED RESERVE 
PLANNED FOR 
ARMY 

An enormous reserve 
armv of from 50,000 to 
1(H},000 men to supi^le- 
inent the present fighting 
force of the regulars and 
militia is being planned 
by Maj. Gen. T^conard 
\Vood, chief of staff, and 
other ofticers of the V^■ar College, 

It is the plan of the department com- 
tnaiuiers to recruit this new force from 
the ranks of the regular soldiers who 
have been honorably discharged, and 
from stale militiamen who have served 
their time and failed to re 'enlist. 

Every year thousands of soEdiers in 
the regular army are dischuTyred. 'I'hcy 
liavc served tbeir tiiree years and again 
resume their pursuits in private hf^, 
'J’hcsc men are highly trained. They 
were edtioated in military w.'nrk by the 
government, and it is this train jug that 
the ^^'^ar Coltege officers now want to 
take advantage of. 

Tlie plan as proposed by General 
"Wood and his associates jirovidcs that 
the reserve force join in the annual 
■maneu’i-ecH of the regular army and the 
miiitia. This would serve to kccji the 
discharged men in a state of fair 
cfiiCieticyr 



CAn eu terj^ristng London cafe pro- 
prietor tias adopted the scheme of 
projecting motion pictures on a wall 
opposite his place of business, thu.s 
providing free entertainment for his 
cUHtmuers. 




Hfln'iPti.Tif Orain hr H^lidr Ttu(I{ 
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LIGHTS UNDER WATER IN NEW NATATORIUM 






A Jiuveliy ill tiaiatortume. ha^ b«Li 
introdiiccci in C]iicit|:,^'i in tlic form (if a 
;,willlrtli]i|5‘-pOo1 u nnv c>f IlfiniaJlt 

eleclric ]dsci,'d at the uf 

its deepest ptjrlknu 1 'lie was^ re- 
cently cc]ii[]U’tcd ihti Oitk Park 
V. C- A. atid i>l rei^nlntion 
and ciinis.rrLu:Liijn, escupL in llie par- 
lieiilar cd iiai'inp; the water illnmniarcr! 
fnnn lieneaih. Tlie lis[hts are 



t uti listen Imnpii and six in number. 
They are plaecd in hermetically sealed 
sriass rifttiire:?. reseimbtins Lhe i.nviinary 
fruit jar, nvliieh are securely fastened 
lt> the cif tEie taut at. tlie ex- 

treme end of the deep-ivater section, 
Wlien the eiirrcnt is infiLtd oil, the 
lights tlic water -1 iiliijsfdlur- 

e scent glow. T]ie idea originated in 
a desire on the part of Llie managers 
of the natatorium to safegoitrd tiie 
Awittimer against the ever-present 



danger of drowning, should he be 
T^eji^ed wiTli cram] IS and sink to the 
bottom of the lank unnoticed, U'ith 
tlie ligfltS si lining thrinigli the water, 
■^neb an aecidciil slioiild be practically 
L1tip<jssib]e, as a swiilltner can easily 
he located all the time he is beneath 
ilie ALii'face, whether diving, swiinni.inj^ 
or sinking througlt losg of control Oi 
his facitllEes. 



PADDED JACKETS FOR 
AVIATORS 

Among Lite nmny devices for the pro- 
tect ion of aviators in case of fait ex- 
hibited at ihe recent International Con- 
gresH! of Aerial l-cagues at lioulognc 
was a padded jacket and headpiece. 
The headpiece protects tlie liicad, neck 
and lower part of tlie face, only leav- 
ing the eyes and no^c exposed. 

In the tegts^ the iiiveiitor of the 




N«nnEr oE ILlirniinannE SwiiDirilnj!' Pod] as SaEeguarct ag:a.iri| A.c.cidenO 
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jacket hurled liiiinselh lieud first, 
a rouj^li stone in one of tlic 
eity'H walls and suffered no harm from 




Front and Rvar Vicwi ciF SaEct}; Sinit for 



the impact. ITie outfit, ho’ivever, is 
\ ery tumljcrsntne^ as the paddinj^ of 
the jacket and headpiece is (5 in. thick. 

Another intereating device brougltt 
forw'ard \'L"aa a parachute which will 
open fully after a fall of 30 ft. The 
old style paracliutes required a fall of 
several htindred feet before opening. 
The pfjs?iil)ilitics of tlie new parachute 
tvere persona I iy demonstrated by the 
inventor, who droiijNed frcFni an eleva- 
tion 30 ft. hi^h with it. 

^^AUTOMUSICOGRAPH^’ FOR 
COMPOSERS 

After years of vain effort, Don An- 
j^lo Barbieri, an Italian inventor, 
claims he has sue reeded in dc^vIsiTi^ an 
'■autoni^rsicograph"’ which ■£ repre- 
Hcnfcd to jsdvc the composer the ser\dce 
a typewriter per forms for an author. 
The device coitsists of a paper roll that 
is revolved fiy clockwork. The playing 
’work of the composer at the piano is re- 
corded nrt the roll in of different 

length and on different lines^ as the 
value or tone of the note recorded de- 
mands. After the contposiiloii has heen 
thus recorded , the roll is detached and 



^vith a graduated .scale the musician i5 
able to reproduce on ordinary paper^ 
ruled for music, the exact phrase or 
combi nation of iiotCs he has pfayc^d on 
tlic piano. 



WINNIPEG IS NOW AMERICA'S 
WHEAT CENTER 

Winnipeg is now the wheat center 
of Xortli America, according to the 
latest reports from the great grain 
districts. The August receipts of 
w El eat in the Canadiari citv show an 
incrcEise of 50 per cetit over the same 
moil til last year and give her a total 
chat exceeds those of Xfijiiieaprdis, 
Chicago, Duluth, Kansas City and 
Buffalo. E.xclushe of deliveries from 
Southern Manitoba, \\"irtnipcg re- 
ceived !iin,0(>h.000 bu. ; Minneapolis re- 
ceipts totaled &l 5 fJO 0 ,ti{>h Eju. ; Buffalo, 
tjT ,l’HH>,l'KS0 hu. ; [Juluth, ot5,fi0d,0ifh hu. ; 
CEiEcago, flO,f)yth0W bu., and Kansas 
City, 35,330,fl(H> bu. 'Die &t,-vtistics 
for oats ^bow Chicago at the head of 
the list and Winnipeg second with 31,- 
0i:>l>,000 hu. 



CONGRESS WAKING UP TO 
NEED OF AIRSHIPS 

If the House Connnitlee on Military 
.■\ffairs can have its owm w'ay, the 
United States army will not long re- 
main in its present preclicatnent of an 
utter lack of aeronautical equipment. 

shall Use every endeavor at the 
comitig session of congress,” said 
Cli airman John A. T. TTuH of the com- 
mittee, "to bring about an appropri- 
ation of at least for develop- 

ment of a baiioon and aeroplane service 
in the army, Tlic course that cPngTC-^s 
heretofore has pursued is nothing short 
of criminal negligence, The United 
States has been derelict, and there 
should not he a uiEiment^s hesitation at 
the session this winter to supply the 
amiy with funds that it may equip it- 
self with this esseiitiai resource of 
war.” 

^[’hc present activities in the aero- 
nautical field have aroused Chairmati 
Hull to a reneived appreciation of the 
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situation that the United Stattsi artiiy 
IS iit^ and to a de£erraiiatioii to do hi?i 
titmost to ctiTTcct it. 

Coitfjressman Hul:] Itad a conference 
with ifajior Geun^e C.>, Sqnier, tif Ltie 
Sij^nat Service, tearnirifc from Him just 
how aeronaulLC iitalters Htaaul in the 
Untied States army and in the armies 
oi otlier nadons. Major SquEer rc- 
tiirneil (Hily receriLly ItOjlt a visit tO 
Europe, and lins mi iiitimatc undtr- 
jitandiofj ci wtiiE is being dnne every- 
w'Herc in the jjroniotion tjf the l^alicoLi 
and, partictdarly, lHc aeroplane for 
war sefrlL't. 

Eijuier lias been dinictcd to gel 
his plans in shape to submit them to 
roTtgm.iss fio that he can CTilighien both 
brandies on the needs of the army and 
oi tbu urgency of ininiediaie action. 
^^"Lth the facts before them, it is 
tbcjugiit til at tile memhcfs of congress 
will be made to rcaliac the jtlight of 
Ucide Sam's war merij. and that there 
will he no delay atjout authorii:inj3f itie 
appropriatioTi, 



HUDSON RIVER BRIDGE PLAN 
HAS BEEN ABANDONED 

The ]ilan to bridge the Hudson from 
New York to tlie Jersey side of ibe 
river lias at last been aljandoned. Kaif- 
road conslructorK who ha^'e been at 
■work on the project liave liad but poor 
rc-suits Ironi fbeir experiments with 
fotiTidafion Ijorings and have been 
forced to give u]j their xvork. In no 
instance haw they discovered bed- 
rock witliin working deptlis below tl’ie 
water luvel, 'I'lie indiuatson^ arc, how'- 
ever, that a tunnel bettveen ifanhaitan 
and Jersey' can be cmii^trLnvtei:] at muirli 
lo'wer cost than a bridge, and t'rrmi the 
results obtained in the operation iri 
existing subways, such a form of con- 
nection can be operaleil even clieaper 
than ferries. 



0 Henri Farman, who lias a school for 
flying at Moiirmelon, is a master of 
Esperanto, and every evening when 
the day ''si w'ork is tlone, he liojsts the 
Rsperanto flag over his hangar and 
gives his pupils lessons in the language. 



aoh 

INSTANTANEOUS PHOTO OF 
UNUSUAL CLEARNESS 

A remarkable example of accurate 
photograpliy was obtained recently at 
the athletic meet held utider the aus- 
pices of the Y, M. C. A. at Toronto, 




R«jiurbj.bJc P(iot[i‘{!rBph oi TBrimta Pnje 'Viiiilccr 

t.Jaiiada. ,V picture M Alexander 
Cameron vauftiiig the bar at 11 ft. S? in. 

made, wEiich sluiw^j the athlete just 
as he is to[jping tlie bar. Every de- 
tail of the scene depicted is sfiowm 
•witli minute accuracy'. The plate was 
exposed for only the very smallest 
fraclriim n-f a :^ecomL 



HFroiu experiments condneted. in 
I'rancc wit[] a .j.^OO-coq Vessel, lE has 
been calculated that a modent CEuiser 
of ?U,000 tons" displacement, running 
at a speed of 1 E> knots, if its engines 
were stopped, would, after continuing 
to run for n'S min, with decreasing 
s|n:ed, still retain a speed of 1 knot atid 
w'ould then have traveled 5 km. (3.1 
miles). 
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Cf^m'bin'itLiiD Wind Wa.ROQ and Bua.i 



WIND WAGON THAT RUNS ON LAND AND WATER 



Tilt wtiid ^vafCtrti, a picture of wliicli 
xii'is pi'jjited in l^opular ^leLlianicft for 
e luljtr j tan In: iTiyUnled on floats 
:md travel Oil water as xx'el] as on land. 
Used a.sj a wa^on, tlie machine has at- 
tained A Speed of SS mites ati hemr witli 
an aeroplane propeller. Wheii needed 
as A boat, it is placed securely on a 



barjre, ropes are alia died to the front 
xvbcds and the Riddcr, and the stccr- 
injT ifi done xvith the wheel, just as if 
the macliine were on land. The power 
es'eried by the propeller is so f^reat 
that when the engine throttle is witlc 
open, the bnTrfrc is driven bcncatli the 
surface id Ltie nater. 



THE CLEMENT PARIS-TO-LONDON AJR PASSENGER 

SCHEME 

By W. F. BRADLEY 



M GUST.WE CLEMEXd’, rhe 
* Frcndi automobile mantifac- 
Ulrer xvho recently athiex-ed the feat of 
sailin^^ in a dirif^ible Ijalloon from Com- 
]>icjpie. near Paris, to J.rmdon, is etiU- 
viticed Liiat a Paris-to-Loiidon airship 
service can be maintained as a reg'illar 
feature of the tourist season dnrinii; 
three months of the year, the vessel 
Icax'Enpthc French ca]iit,il in the morn- 
ing and reui ruing the Hianie ex-cning. 
Hih IniliaE trip, made October Ih. occu- 
pied six hours, beating the best time 
that can be made ox^ei' the IFta miles 
sc[ia rating the two great capitals by 



fastest express trains from Paris and 
t'alais and cross.-cliatitiel steam ers be- 
txvccn Calais and Dover. 

The "Cleinent-Kayard" vx^as con- 
x'oycd across tlie Cliatiitel by three 
I’tendi torpedo-boat ilestroyers, and, 
fnllnwing the line cif the railw^tV frnitl 
Pol ke Slone to l.oiidor, circled St. 
I’aul's Cathedral, ]jaSseri over the 
Hottses of Parliament and tin ally [nade 
A landing at WormxvoofE Sernhs, the 
starting place in the Lotidon-to-Man- 
ch ester acri)[il;me ritcxi. ft xx^ais a thor- 
oughly successful and unexxntful voy- 
age, tnade at an altitude varyiujr frotu 
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Tilt T™ limp. Tilstori a-ni1 
Sdllijon Icr the 

?ir>0 to (00 fL, anti 
chccTctl by tlviusari'd? 
of s|jtclatoj's f?atlicr(.‘r] 
aL [loiniii iSie 

routtK which Tvas by 
way of Amiens, Ah- 
Ijcyvillt;, T! o u 1 o n e 
ail'd Folkestone. 

']'he engines worked 
perfeetlv, it is re- 
ported, and except for 
some slight rLMikillg 
caused by gusts of 
wind, the ;ur vc-ssel 
rode steadily. In ad- 
dition to CoTistmctor 
Cittnent, in command, 
the engineer and de- 
signer, ami two steers- 
men f the skip carried, 
as the only passenger, 
Mr. Arlliur DuCros, 
M. P., representing 
the Rrttish PaTlia- 
Ttientary Aerial De- 
fense Committee. Tlie 
craft is constructed to 
tarry ]iassengcrs 
and tine crew. 



StprI on Car uT lli-s 

£loiL-to-PaTLi Lire'. 



M. Clement h a s 
lailh in the ancc.esa of 
the proposed airslii[i 
line, and tile necessai'y 
fortune lo make his 
faith practical. As one 
of the rmifit successful 
automolnk": manufac- 
turers Eti France, he 
lias also, at kis com- 
ma nd the ret] ui site 
tedinical skill, the 
factories and the 
w'ork-pC'O] d c for carry- 
ing out tiis ideas. 

:\t the Dritish tcr- 
niiniis of tlie proposed 
Eiir line, a ^!ked k:i& 
been erected liy fiie 
London supporters cf 
the .scheme on an 
open plain in the east 
end of tkc city, Two 
other sheds have been, 
■constructed in France, 
one near Pierre foods 
and the other at IsSy- 
les-Moulineaiix, in the 
suburbs of Paris and 



GUSTAVE CLEMENT 



Nen- CiEment DdrMbtE Daltai^n Slud 

]□ CouraE nf CDJU'truEli[>ji 
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only about two froin ilie ClemBiit 
Jactory. A bvtlrci^-i;n-[]riuluciiig' plant 
hiH been eretttd wlitfe it ^viU Up [Hj^- 
sibk to proJtKe about I-'"? cu. ft. of 
for one cent. 

Hitherto, Frenelfc airship construc- 
tors have beer haiidicappcd Ity the 
difficulty of obtaining a .sufficient 
quantity of liydra;,^e!i at n loxv price. 
A smaller g'as plant has also been 
erected at Issy-lcs-^Iouliiteatix with 
sufficient capacity for prodticinfj all the 
]jydfo; 5 [eTi reeded for replacing the 
los!j through leakage or other causes. 

The Pier ref onds and Issy-le.s-Mobl- 
incau?: sheds are each G€0 ft. in length, 
ft. in width, and ft. high. The 
framework of tlic strudure consists of 
a series t.hf 14 .steel arches, equally 
spaced ai]d united by loitgitudiital 
girders. This gives a vast arclicd 
builtiing, lighted princijially from the 
fitdes, but al.so from the roof Ijy a few 
small u'iiulotvs. The niaiit object, 
apart from olitainiug shelter from wind 
ajid raitij is to so coiistruct the slicd 
that it unifoTTu temperature can he 
maiiilaitjcd day and night, with out the 
use of artilLcial heating apparatus. 
This has licen accompli shed ill the 
Clement sheds by covering the steef 
frame ivork with sltcct?^ of corrugated 
gabani^et! Iron li] two layer.s, with 
about tlirce-t|uaTtcra of an inch of cork 
between tlieni. The plates arc eacli 
about -t by a ft. Saud^v idled bctiveeu 
them arc slabs of cork produrc^d in n 
mold from scraji enrk with gltie as a 
binder, tfius forming a layer quite as 
efleclivc as sheets t>i natural coi'k a ud 
flt a very much lower cost. The two 
galvani;;t'(l iron plates. With the cork 
beLw'een them, arc bolted together, 
then riveted to the framework of the 
sEietl. This covering jjrcvcnts Llie pen- 
etration of the Still's rays aiitl at night 
rctainii the lieat of the shed. 

Al! fd the; ]n:tin arcEies arc embedded 
ill solid blocks of masonry, forming a 
foundation. In additioip the structure 

anchored on tlie outside by a series 
of stout steel tables attached to U- 
irons sunk in huge blocks of masonry 
funk several feet in tlic gruunrE, W]fh 
siith a foundation, it is caiculateri that 



tEie most violent gale will have no in- 
Jlucnce on the safety of the shetL 

Ttie fluor is of c(.-mcnt, and In Jt av<* 
sunk three sef^ of rails for electric 
trains used for hauling the airship into 
its .slied, as well as lor carrying ma- 
ter ini to any purtiem of the naceUer 
Telesi:opie latldcrs. mounted on bogies 
that run on these rails, allow con-- 
venicnt working on the lower portions 
of the gas bag and netting. One end of 
the shed forms the main entrance and 
is closed by two huge f^I idling doors 
running on upper and low’er rail* and 
operated electrically, Artibelul light- 
ing throughout is by means of incan- 
descent electric lamps. 

There are tiivo motors for each air- 
ship, each motor dei'eloping IfiO hp. 
and capable of driving tiie airship 
alone. Tlie tw’o running together drive 
it al a speed of aliour 30 miles an hour 
in still air. 

Kacli of the Clement airshipii has a 
capacity of S£M>,PCKi cti, ft,, as compared 
with lai.bOO cti. ft. for the largc.st dir- 
igible balhfOn previouiily built in 
Trance. It lias a rigid body, consider- 
ably liglnci" cliun iliat of the "Zeppe- 
lin,"’ and ^vithin which are si.'t balloncts. 
fleneatli the gas envclojie if? the all- 
]neta] iiiu-glfr on which the two motors 
are motintet.1 side by side in the lon- 
gitudinal avis of ilic airship, Each en- 
gine drives a large wooden propeller 
through hcvel gcaFing* To prcvxnt u 
disaster sucli as befell '*La Kepub- 
lique." sh wv-tu ruing wodficn ]>ro]ieilcn£ 
arc cni]>loyc?l, guards U> prevent" 
a broken Edade from (lying nff and 
itriking the ga^ biig. -“^uch a breakage 
is very unlikely, however, with wooden 
jjropcllcrs , 



<T. Ac cording to a rcreiit report of the 
ceils u.>i bureau, over 4.0(K),ri(hJ cords of 
ivoLid were nseil in the niaoufacture of 
wood pulp for paper-making in the 
Lbiifcd fates ir I'Klfl, 



<TThe Grand Trunk Association has 
announced that aeroplanes ^vill not lie 
carried as baggage on any railroad in 
this country, but must be sent by 
freight or express. 
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THE NAVY IN BATTLE PRACTICE 

By L. WILLIAM TIIAVIS 



F acing condstions as dosely 
a|>[;iroxima(i]i|^ actua[ wiur as is 
passible in time of pcacc^ rlie AtSaniic 
iIccL cj( tbe Uiiiletl States Navy 
came tliroiif^li its lirsl severe bat- 
tle -prat Lice test oil' llie Virginia 
capes willi brilliant succcsji^. In only 
One particular was a lack of eili* 
ciency even suggested. 'J'bc wire- 
less equipnient of the ships did dtotj 



according to unofficial reportSn give 
the service es pec led and dcrnandcid uf 
it. JSut tlii.s was the first time in the 
liistory of naval training that tlie ap- 
parnti3s had been snbjceted In so 
severe a teat, and the der’iciecK’ies ttc' 
ve]cjpe[3 wiE] he made good by the 
installation of idtip roved appliances, 
"^I'he battle practice this year was on a 
larger scaie than ever before at- 
tempted, and there had been some 
dfmhts es[3rcRscd ns to the ability nf 
tlie commanders of squadrons and 
divi-tiionA of the licet to carry out to 
file letter the instructions given them. 
There were also misgivings as to the 



behavicjT ot ihe two drcadnouglits, the 
" l^daiivarc'’ and the “Norlh Dakota/' 
Theine doul>ts were completely dis- 
[3c|]cd b;^^ the results obtained, which 
naval officers declare show the Amer- 
ican sliip.s to be ivitfiout a superior in 
personnel and nmteriaL 
d he battle practice w'a.s cooducted, 
it Eh believed, under conditions mote 
exacting oven than an actual liattlc 



would present. Thev surpassed in 
that rcnpiict Lhosc under which simibtr 
practice is- held in forc-ign nuvicH. f^o 
far as known, llie longest range of fir- 
ing in similar maneUVerH of other 
naviefi lias liccn (ktliOO yd., wliereas tite 
shortest range in the itractice Lhis fall 
was yd,, or nearly four and onc- 

half nautical miles, and the greatest 
range, 3 "d,, or nirire than six nau- 

tical miles. 

All world's records for gunnery were 
broken by the crew of the battleship 
"Idaho” in the big-gun target shooting 
held between Capes Henry and Charles, 
'i’he new marks set by the IS and T-im 




Flriftif a PfeiiJdJt OnririE ttvt Ritil± PricMce 
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jjuii.* t'li the 15,000 -toil iea flRf]iteL\ 
wliicli l5y tlie side of ^ouie of tlic rt;- 
i:e[it]y-btijU dftadtKiii^lUi ol Ojermatiy 
and Entfland is a rnzr-c 
]i(nv t[]c talk of naval circles ecery- 
tv here in the w<irl(.l. 

tlie practice in which she 
won her ch;uii]')it;jnHlii]t, the sailorij oi 
the "Idaho"' shattered targets al 10,555 
yil. [iistance- irlatl the little vesacl 
been in battle, she would have sltat- 
tered, in live niinutes, a liattleship ai 4 
distance of hve TriLcs, had she sliol with 
the satne accuracy* 

To the “rd^hci"-' lias been given the 
red petinatit which marks her as carry- 
ing tlic liest gunners. This is hy no 
means a reflection on tlie crews of the 
other sliips that took part En the in ark s- 
nianship trials. Every hattlesEii]) dis- 
tinguished iificlf, 'J’]ie "Vermont"' and 
Minnesota"' were so close in results 
to the ■' Idaho" that it was scv'crnl dJ3VS 
i>cforc a dceiston was announced favor- 
ing tlie latter vessel. 

J'vi'th years the record made by 
the "Idaho" would have been an im- 
l^ossiliilitVr I’ or example, when tlie 
crew oi the Indian a" hit a rnark -l ft. 
stpiare four times consecutively at a 
distil nee of luidd yd., the navies of the 
world vvere astounded. Yet the 
"Idaho'' ha.i« hit a tiiark nearly JO times 
as far distant, Iti 155], the Wiscon- 
sin” made a ivortd'* record that was 
(li ought ec^ually astonishing* when at 
1,000 yd. she hit a mark iiitie times 
out of 10 efforts. 

During the satne year* Yankee sail- 
or?, gunners on tlic "'Kearsarge," hit u 
bull's eye l,liiHt f(. distant, 10 time? in 
fjve niiitutes with an tS-in. gtin wliite 
moving at the rate of 10 miles an hour; 
and a few months after* a crew on the 
'“'Te^cas'' made a new^ w^orld's record by 
scorinj^ It liits in 15 minutes xcitSi Inf- 
ill. guns. 

The iirjEigs by day xvere made in 
tlirec riitis, the ves.^;c;ls shtjoting by 
divisioiis. In one ol tlie 
division approaehetl the targets at an 
angle to the course of the targets 
Under toxv, and in a direction generally 
<i]iposLte to tlte progrciis of the target-?, 
the range aitd Speed of the targets 



being kiioxxT only tcv the division com- 
mander, and unknoxvn to the sliips' 
captains* In an oilier run, tlie condi- 
tions XX' ere similar, e^:cept tliac the 
*hi]is approached in the same general 
direction as llte ciiurse of tlic targets. 
Ill the third, rhe range, direction, and 
speed or the targets xvere unknown to 
anyone in the llring divi&ion. This pro- 
gram ivas caleidated to te*t the effect- 
iveness of the gunii, Ixirning-gear, 
range-finders and otlier appuftenahtes, 
as well as tlie efl'witiu'y njf the person- 
nel in handling tiiem. 

riic night practice xxas planneil 
xvith a view tc.t ascertain the albiiily of 
the hqet to repel attacks fiy toTJcdLi 
craft. The targets xvere anchored in 
txvo lines, J,550 yd, apart, the vessels 
]TassLiig between the rows nf targets 
and J I ring hrnatl^ides at them. It was 
fonnd that tlic searchlights xvere not 
effective enough lieyord a ilistance of 
3,055 yd. As there are now torpedoes 
w'ith a range of 4,000 y'd., it is appar- 
ent that searchlights cannot he de- 
pended upon to discover attacking tor- 
pedo boats in time. 

Tlie naval viexv is that the only 
effective means for safeguarding a fleet 
against such attack ii a .suificient 
nimiber of ttirpcdo-lHiat destroyers. 
Of these there slirxxitd be six for 
every battleship and armored cruiser, 
rive to accompany each xcs.sel, and the 
sixth to alloxv for laying up for repairs* 
etc. As xvc lUHx^ have lirst-class 
hattlrsliips in service* xindcr eon-^t ruc- 
tion and anthorij^ed, ami li armored 
crui.^ers, but Oixly destroyers in 
service, under construction and au- 
thorized , our navy evidently is far slujtt 
of the requisite number of destroyers. 

But the nsx'y does not stop at de- 
veloping eflicicriL guunci's. Careful 
con.?ideration is gixeu to iliac most im- 
poi'tant part of a xvarsliip, the propell- 
ing machinerv, anrl uietliCUls arc fol- 
loxvcd to insure economy ami efficiency 
in other tlirecticiiSS. li ear-.AdllllJ'al 

Evans* xvliilc in CL>niiuand of the .At- 
lantic fleet, xva* the lirst to arrange 
CO in petit tons for excellence in engi- 
neering and econotnj' in expenditure of 
coal and other cciginccring supplies. 
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and lus iJiitiativc led to cOltlpetitioTiS 
of ^ Like eljaracter lor all the diLfei'ent 
vessels which compose the 
jjart oi tile itavy. The first general 
eiiffineeririR: ■co]n[ietitir.>n was held ditt- 
iiifj the fiscal year wltich cli:i?cd June 
ati, last; tlio “Xcltraska^' heitij^ an- 
nounced as winner in the liatticship 
class, and the ''Preble" in the destroyer 
class. .\t certain jjcriods dnrin;;^ tiie 
year no records tv ere kept of tlie com- 

The defects d!-‘^ctOsed (ti the wireless 
tcle^rapli apparaUifi will be [)n)<lnctiT. c 
of reretved efforts to perfect that 
sendee. Tlic siava! e.'iperts would Lu; 



surjiriscd to fird anv trouble.'! not sus- 
ceptible of inn pro vein cut as the result 
of ihc CKperitllents and the inventive 
ingeituit;^- of it.s men, whether en^ajied 
in flic pr act Eta] operation of ti^e sj^stem 
aboard ship or in rcs-ea retie.'! lonhing: to 
making: Eht wireless—oiie of the vital 
features of na^*y cFticiency-— as reliable 
as po.SHtbje. 

So far, the Navy Departntent has re- 
cci^'Cr'-d tio word in tLie way of reports 
from the fleet, that would justify any 
coneliiaions as to the working fitness 
of the wireless plant at sea In its pres- 



ent Stak^c. L’[]der the rules of the bat- 
tle practice, in lUe conduct of which 
Admirat .Schroeder, coinjiiardeT-iii- 
cliies of the fleet, was co'iislderabty 
Liaiidicai^ijcd by the hcav'.v seas that 
carlt interfered with the work of the 
Hi forniidahic batLleslnjjs, the fiaj^gbip 
and the vessels of the firina“ squadron 
had Lit be in wireless coni mu nic at ion 
during: each rnn. 

The re.siilts of the e.cperlmentB w'hiclt 
were made by the fleet arc awaiEcd 
with cousSileraljle interest liy officers 
of the navy, particularly in view' of 
]njblislied repnrls that the wirtle.ss had 
proven too delicate for tlte war Kfitne, 



that five minutes of big: frtm work had 
ptiL it oLil of corninission on one of the 
shifjs, and that, for several liours after- 
ward, it had not responded to efforts of 
readjustment. 

In the opinion of w'irelcss experts, 
not alone in the navy, but in ttic army 
as well, vvherc ^rcat stride.^ have been 
inadc ill acriieving" success with wire- 
less work, the finding of defects at 
this time, under the strain of tlte Iteavy 
liriiijr such an bas occurred during the 
Jleet's pi'actlcc, is fortunate rather than 
otherwise, for it puts the government 
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in cjJ Jet ailed. kiicJwled^e ttJ 

cjbsuades, llie surnioiintiiig of ^vhidi 
sllOuEd now becOTTie tbc aim of tlic 
perti4. It i*^ OEily A piivsii^al 
say thc-sc ravy anti amny c?;]t(.Tts, aTjd 
they iiikE that itiey would be \nty mudi 
Siirjjrjscd were anythiuR found tt> l.’tear 
oJL the sitjJE'estioti tliat tlie wireless 
ooiild not he ]>r:tetii;aEly ^^ Orked in tiirie 
of war, 

'I'lie ]Na\-y Depart nit] it i.vorking' 

with ilie view of providing some 
method of obviating the e.’ipofitire oi 
the antennae a I oil to tlie siiols of tlie 
enemvr 'J'he oltjeet is to u'ork out a 



■iiiiall portable ^vi re less set, ^vliidt 
would as iniicli as -possible eliminate 
tlie estreme exprjsnre of the present 
bis^h mriHt, l>wt. of eotirse, sudi a set — 
that iSf ?i smaller mas^t apparatus — 
hvoiild mean cutiintj down its working 
distance, for the Itifth mast is vital to 
the sc3idinfr of the E^aslics over wide 
rauj^-es. The small maSL^ 1^0^vev•er, 
mig;]u be carried for ejuidf use in 
emergencies, where the enemy suc- 
ceeds it] dismanttijifi^ the rcf^mlar ont- 
or -where the latter might be put 
ruit of commission teiitporarily from 
any Other caust. 



j 



HIS SATANIC MAJESTY ON THE BRIDGE 



'‘"Tlie tievi] strode the bridge,” was 
something more tlian an empty plira^c 
to a big slil]doad of pa^seitgers w-lio re- 
cently arriv ed in England after a long 




''The DevLl At tfic HeEm''' 



voyage. .-Vl'joard most ships making 
trips a month or more in duration, the 
ofheials uf tile line do evei'yfhing jn 
their po^ver to relieve tlie monotony of 



the long days and night? at sea, and on 
this ]>articular ship a fancy dress ball 
was given, One of the officers elected 
to atteiid the alTair dressed as “^lephfs- 
lopiKdes.” lie \va? so etigroised ir the 
pleasures of the dance that tic did not 
watch the speeding nioinents, and hi^i 
turn to go cm watrh ciiine arfjnnd be- 
fore he had time to change his costitme. 
n'hc result was that he batl to pace the 
bridge ft.mr hours in the picturesque 
dress, made hy himself frcun ?lgnnl 
flags, of the character he had repre- 
sented in the ballrcmm, 

LONDON-PAEIS TELEPHONE 
A SUCCESS 

Londtm and Paris arc now connected 
Ijy tdqjhouc. [!y means of the new 
tine ^vhicli lias just been ctsnsplctccl, 
people in England are able to talk with 
ilie re.vidciits of cities in northern 
r^n'ince and IhdgiLim. The submarine 
cal,)lc used for the line lias proven en- 
tirety S.atisfaclory. d'he auLhnritjcS 
ho]>e S' Kin to estubifsh a regular service 
between l.omJou ami Marseilles and 
tlic varifjii.s citic-s of (iermany’-. 



tlTlie Japanese government has bc- 
-itowcd the name of "Chosen'^ on tire 
Piew territory acquired by lEie annex- 
itioii of Korea. 
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C A-RELESS 0 [>sifatlon of oleclhlc Inteturtah toads. iwh.i^h T^csn-tly Kflv& occasioned 
atcidchts Jar OKCoeding la ih-c namher nJ Jatatilics 5 LmL| 3 r wrecks on steam roadSj 
hai drewrt the at[*n.lion. o£ authorltlei to tha n.Eces 5 Liy £or bettor superviatorL Tho 
electric?, operating as the.y da almost entirely -irltliln the borders of i single state, have 
escaped the controLlIn^ arm of the Interstate Ccmmisalon. No^ the states ^ra 
be^Enttlnj to look to the operoilon cf these lines. V/lstotisin has already taken art 
active -doarse, and will not pennit the opening to traffic pJ an electric Interurban until 
the state engineers have personally examined the track and rolling stock. If Lbe 
roadbed is deemed unsafe, if dangerous curves or grades exist, if bridges or culverts 
are insecure or liable to washouts, the company must correct all ihcse shortcomings 
before It can bo used by the public. The natural result of such a regulation la that. 
In Wisconsin, a new road Is more carefully built In the ftrat place, and not constructed 
at lowest possible cost with Ihe expectation of improving conditions later on, from 
aamlngs. This handicaps promoters, but safeguards passenger.^. The recent bad acci- 
dents referred (o iLere due not to bad track but to an absence of some safety system at 
paints where two cars approaching on single track were unable to be seen each by ihe 
molorman of the other. There are scores of roads ihroughoul the country GC|ually 
d^ngornuE where the single track curves through cuts, or is hidden in such a manner as 
to invite disaster. UnlEsS corrected, the day will suraly eoine when some careless 
motorn^an will neglect to radnee his speed to the point of safety and, taking chances 
where he has always been lucky, will do so once too often. 

* 

E xpert testimony as to the Idenllty of hand writing has o£ late years loti much □( 
Its former value since the experts have increased to numbeis pcrcnlttlng both the 
prtisetutlon and defense to present lestimony favorable to the interestE of each. Bm 
in this case, as in so many others, sclentllic mechanics has now been invoked to tell a 
lalB utterly devoid of prejudice, and muthennatLc.2l]y coment. 

Dr, Lindsay Johnson, a celebrated English ^e^lah?t. has discovered that there 
La an IndivlduAlity of hc^rt bauts which can be cl Burly discerned when the handwriting 
is projected, highly Tnagnifled, on a screen. These individual characteristics are pro- 
nounced In persons not physically sound, or writing under conditions of nervousness 
or excl lenient Advantage Is also taken of the fact that a person In signing his own 
nainc does so rapidly and mechanically, whereas a forger writes slowly^ which not only 
gives abundant time for the heart IrnegularLtie? to be recorded, but they consc^nently 
appear more often. 

During ihe CKperf merLls at a London hospllal, several patients With heart and 
ktdney troubles were given the Lord's Prayer to write. The results o'\ the abnormal 
pulsations were easily recognised in each case. 

* 

* r 

T he postmaster general Is breaking the news lo us gently, doubtless tearing the 
public could not stand tbe shock Incident lo the change from a ^30,0O0.0W 
delicti lo ]-cen| postage la less ihan one year, U really begins to look as If same of 
the needed busln-ess reforms which avery good business man has recognized for 'years. 
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vene being made. And tbe [crrnri^iFlJi, deEitit, vkLch Kas been C3.L12ed 

by carrying new^fiapeT-* and mfl^azinc& at l cent a pound, and by rural free delivery, 
and from year to year by varigus gther and convenient scapegoats, 1s vanlsblng. Without 
In any measure wishing to detract from the credit due the postmaster genera] for his 
economic wctl:, the fact remains that what has recently been done could and should 
have been done years ago. 

It Ja now announced that l^cenl letter postage Is a possiblilty of the future. This 
is desirable, but not the first oonsi deration. The people are not clamoTlr^ for I'Cent 
letter pocta^, but they arc insistent on a parcels pest system, jf the depart ment has 
any concessions or roductions toxnako to the public, let It be 1n_lhe form of a parcels 
post such as European countries havie enjoyed tor years. Two' cents for sending a 
letter does not pircvent any one from using the mails for that purpose. The present 
■ rale on fourth-cEass mail matter — mercbaiodLEe — ss absurd snd largely prohlbftjve. We 

j are years behind other countries in this respect. The argument that It can't be done 

Is mere rot, ridiculous and un-Amertoan. We can do it, and the only reason we arc 
not doing It today Is because of the power and ability, In the past, of the express 
companies to prevent leg^islatlon. The people are thoroughly tired and dlsgnsted with 
the puerile ejccLiscs. of congressmen for failure to pass (be negessaTy measures. 
Apparently (be only way to get parcels post is to elect only such goiigressicnal candidates 
as pgsltively pledge thomselvea to It, What Other ccuntrles have done successfully 
for years we can do. and 1f any congressman tries to convince you to the oontrary, one 
of (wo things 1s certain : 

Either be does not Itnow what he is talking about, or he will bear watching. 

W # 

T he proposed aeroplane race from Chicago to Mew York,, which was announced with 
so much assurance, turned out to be a first-class ficzle. The whole perfcmianca 
reflecied no credit on either Ihe newspapers who apparently tried to get some cheap 
advertising Out of the sobeme, or the aviators who allowed their names to be used as ! 

■"tontcsUints-' for the £30,000 prize. Aa late aa the day previous to the start, those of 
the entrants who were yet on the ground were expressing iionfidenge In |helr success,. 

At fhe last minute, tots were drawn by three to determine whu should go Ihrough the 
formaHtyof making a start. The short stick foil to Eugene Ely who flew II miles 
before the gaaollne feed pipe became "clogged'’. The Landing was made with soine 
damage to the machine. After repairs, a few miles more were made the second day 
with another bad landing and more repairs. 

Three days “flying” had reduced the $go-m|le trip by exactly 21 miles. An 
averEige of only 133 miles a day for ihe remaining seven days allowed, would still have 
Won (he prize, Snn^e uf the aviatoTS complained at the size of the poize and say 
J250,000 would have been none too large to warrant the contest, and refer to the 
$50,000 olfered by the London Dally Mall fora l,000*mile flight in England. In view 
of the records for singte^day flights recently made in this couutiy and abroad, th^ro 
should be noihing iinpossiblc in a iO-day ElighL ol LOGO miles. II the course were 
planned with pre-arranged stopping plages, a man would have tn fly only 1 DO miles in 
24 hours, which would give him 20 hours at each station in which to rest, and abundant 
opportunity for his assSstanls to Inspect arwl overhaul his machinery. There seems no 
good reason why our American- built engines should not he equal to a service of this 
nature and duracion. 
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Mtitinuft t]ie subject — Jor this appeals tc be an aerotiautic number chief inferest 
^ ficcitts likely tc center on transatlandc tll^hle. Ntiv (bat Welfmaci and his intrepid 
assistants have cnidc the itart, rejiewed effort iitay be exeectnd ™ bath sides, Already 
Is btlildingr Germany, a dirigible in which Biuckcr hopes to fty tTfjrri Cadiz tO the 
Bei inudas or Cuba ear ly in t he cam ing symmei , I na^much as Germany has specialized 

in di^lg^b]e£^ having at present seme 400 Ln all, may expect a iiotable effort. 
Bmcker hopes to get Into a westerly trade wind on which he coiuitsto carry hicn n large 
pnri of the distance. If, believed, there are upper currents f towing continuoi 4 s.ly in 
a given direction over a defined course, like the Gutf and Japan currents oE the ocean, 
air voyaging would be great V simplified. Atregdy .-JCLeTitLsts are at work atlemptlng to 
chart (hese air currents, Inasmuch as experience has demonstrated local air currents 
Tticvittg in opposite directions, one a few thousand feet directly over the other, it seems 
Tflasonable to hope for satisfactory results in the search for permanent winds. It 
■wDutd Eccm, however, the part of good judgniejit for any transatlantic aeronaut ret to 
stal:e his Life arid machine in an ocean voyage as its Initial (rial, but to first make an 
overland trip of a rclalivcly ecfual distance cr time. 



A VlATfON m eets have proved so unprofitable to the promoters, that another year 
is likely to see fewer such events. On the other side, where they ga in for such 
things on grand scale, spending as hig^ as $100,000 fn preparii^ the grounds alaoE, fer 
s single event, ihn amouncemenl is made tltat there will be nothing doing in this l:na 
next year. The gate receipts me uniformly disappointing, the CKplnnation being that 
(he Crowd hesitates to maJiE a long journey and spend half a day with no certainty that 
(he wijid may not prevent a flighf. It will be remembered that only within recent 
menthshave the airmen ventured aloft except under ideal condilicns, Kence (he public 
became nvcr-cauliouii and refused to take dunces. History makes rapidly in these 
days, and ve-ry saon the mullilLides Will have satisfied their curiosity, and will go tc no 
lucie (rouble to witness an aeroplane pass overhead than it Jiow dacs to ses an aulc- 
mcbile or a locomotive go by. 

The air cenleats of ]?] 1 Willbe in long-distance flight.'!, corresponding to endurance 
1cs(s with autCUncblEea. These te.‘:1s will do even more to devobp and perfect the ait- 
ship than endurance runs have done for the motor car. Much depends on what 
developmenl is made netd year. The probability is Ihot unless the aeroplaoE can be 
made a vehicle of reliability during L9LL, it will not become adapted for passenger 
service for some years at least. 

In fact, the prevalflng sentiment among the foreign airmen at the Belmont Park 
meet w9s that tieillier (he dirigible nor aeroplimo will develop in(o passenger vehicles 
of any consequence. The dirigible. In order to carry any ccnsideiablo number of 
persons^ say in excess cf lO passengers, becomes unmanageable In gusty wind on 
acccunt of its size. On the other hand, the tendency Ss to make the planes smaller 
rather (han larger, which means only one. or at meuit two, passengers. The peculiar 
shape and construction, of aeroplanes is such that any substantial extension of [he planes 
uieans decreased sirength and increased danger. While the Ihought is disappain(ing, 
the fact cannot be denied (hat the prospect at present is anything but promising for 
aerial (ransportat ion between given points whh any degree of certainty or regularity. 
There are undoubtedly practical uses for the aeroplane — which seems likely to supplant 
ihc dirigible— but as a rival of surface train.-! and ships, the outlook is far less piomis- 
Log than one year ago. 

H. H. WINDSOR 
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FJve rtictllnia CiUE>1t in Air by Cimtr*. at Bdmmt 
Psf^^Ftvt Otbm W»H %ip 9-r Same TtiflS, 

Titil fit Ten. 




lIciJaiBe C[re]Ln£' over Status of Liberty, New yeirk 
KatbOrL 




EaJDlii TnlmiibtMie, Who Marte Worid’s AUiiudfi R«<jni 
Df &,Tl-S Feet, Prep'^Lnij. la Co AkEt, 
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AEROPLANE DEVELOPMENT AS SHOWN 
AT INTERNATIONAL MEET 

By JAMES E. QllJEK 



O N a raw fall day. txvo yearji ag;o, a 
iluLaliltf ^roit|> (jf Scnatcir?!. Con- 
grtiisniucir itJcciilkcrK of tlie CabiJiel. aiid 
Justices of the Supredtic Court Stood 
for many ] louts (ni tli4; iiarnde ^^roiiiid 
at Port Mycr. Virf^inia^ ea^^erly a^^-alt' 
ing a '*idew- of a [lyiiLf^-Tiiaftiinc. lai a 
KtLSall, li.istily constructed Itouse at ujte 
eiil of Lhe Jiold was OrviUo W'ri^lic 
ivitli tlic bi]>!ane wliich was Lo iiiiderg^o 
tents prelimiitary to its ai-cejNtancc by 
tlic ;trmy. The notables waited pa- 
tiently, prayiuj^ that tbc wind mi^ht 
{lie down to permit a flijflit, When a 
boomed out the sunset tiour, the 
silent (,>rvil]c W right emerj^ed from 
the shed and gazed at n;ome uearhy 
trees. Eiis-sliarp cve detected the 
sliglir vibration uf a leaf as it was 
kissed l>y a gent It zepllvr and ht waved 
bis huud, indicating that there u'ould be 
no fliglit. 

At llehiifiut Park. Long Island, a feu' 
weeks ago, a -dMinile \sitid was blow- 
ing fLi:Fiis.s the arirodromc, chilling tllC 
few- *[iectalod's tv ho bad not deset Letl 
the Jteltl rather than stand before tlic 
]>iereLiig wind. 'I'et five aeriiplanes, in- 
clutling tilt largest and smallest, the 
'"■Antoinette” anti the ’^TJeniciiselle,” es- 
sayed to fly in the face of wliat tv as 
literally a gatejajid l^vo bi]daueSj built 
l>-\" tln^ s.;ti]LC Tiitn w!io barl rtficsrd tu 
fly tw'n years Fwfnro while a leaf stirred, 
cEiinbed thousand.^ oi [eet into the air. 

Tlie contrast was made jiossible hv 
llte ’LVi>n<[erfiil developinenr of the aero- 
plane ^vhicli has njarked tlic last two 
years. \\’hcrcas, montlis before, men 
j on riteyetP thou sands of miles to see a 
single aeroplane shot down a rail by a 



wciglit and lly once nr twice around a 
held, tuilay ihc jmbjic hesitates tn jour- 
ney u-utside the city litnits to an avia- 
tion ineet, ii]iles>s they are assured of 
wLtne^.'^ing a thrilliiig foi f'Jnnr tir are 
tlrawn by tlie prospect of a .‘^■[jcdtacutar 
s]>ted coitte.st. 

'J'his ^vas well es pressed by Charles 
Hamilton, -lvIio tnadc the fliglit ironi 
New York to Pitilpuielphla and refurn. 
and who is credited hy airmen wdtli 
Pjeing: emc (u‘ the iinost daring ol their 
liroicfiion. llantilld-n tv as .standing in 
]'roi]t of his hangar at PelnionL Park,, 
when T’rishic. in lits biplane, fell 
ft. wliile fuLinding a j^don, As tlic tna- 
chine dro[j[5cd through tlie air, the 
spectators in the nearby graud^tand 
rose tH) their iccf, ga^[iiiig With liotror. 
"\\nicn the bi[dane smtek the gron ml, 
I’l'isbie crawletl out rif the ^vreck, un- 
injured, and w'alkcd ac]'uss the held. 
Within a few minutes, the incident wa^ 
forgotten l>v the s]>ee tutors, 

”T really believe,” mused HaniiUon, 
“that this game has gotten to the stage 
w lie re they are disappoinied if soiue 
LHie isrt‘t Injured tir killed.'" 

Those w'lio favor tiie luoiioplane had 
e>;pecle<l that the Pelmont Park meet 
would demoiistrate the superiority of 
that type over the biplane, and, sn far 
as the results go. the lUonoplanc ditl 
carry off nil tlie honors in tlie s]>rcf| 
CLui tests. Uoili rhe in tenia l ion al cup 
contest and tlic aiatiie of T.ibcrty rare 
were won by moaicj planes, but a biplane 
Succeeded in ■L^irtniug the grand alti- 
tude prize and lirnke tlie ivorld’s rec- 
ord. aciiieviiig 51,11-1- ft. Greater sta- 
bility has been the claim for liiptanes, 
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TItIfl PlLJueitr^P^ Bhnivi tbe 
Cmt WinR: £urfac± ot tb± 
AntaLnELcc a?id 

lb? M.^nnvr oE ftrLcinji thrt 

^iPlcGi It ii Necfiut^ [Cl 
U34- a Step Lii.E'iIrt tu 
Reach Opei'Ati'Fr'B Seat. 




Etv □! CiirtLis Tiam ir Nifw 
C uctL-ii Ma^hiae, BuiLt Eijr 
Cuii Race. It Was. Not 
Campleced ]□ Time to Par- 
licipate, Nate SoialL PJane 
Su|!i*ri'm]iO)'iiiJ OMW HaIii 
FLane, Tliia ii a Radk-al 
Det^arture Erom Cmrliej- Bi-r 
plane Type. 



Pyton. RuEletia Biased a^if 
F]l|;3i|. h Front oE 

Gxandstand it Belmoiit 
Perk, InFermLnj^ Specu- 
EOra eii ComdliDna, 

'Evenui i[3 PiDyrese iDil 
Ljechinbi lei Llie Ai^, 
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Tbc £d>Fo[Kt Wri);l]( Ub- 
cliinEr in WbLtJi JtibnBtiHK' 
C 3 Lnil».L i.Til Vfii. 

5i>« ciF 'Mf>- 
tnr -biiieI 5maJ[ Vtrlica] 
Pitcca io Fl'Diit, ta AliI 
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"Tht "Eaby" Wrisht HacJiLnc 
Which Made Remarkilite 
Speed icL TViiti. MciEi^r 
TfouhJei K*p( It Oat 
Cup -C«D(t5t, ior WEikli lE 
Was Built. 
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tlie Tslcriot qthI tEic Antuiiititt ina- 
diints prtjved as stal>le as tlie Wiif^lit, 
tiifc Far man or tlic Currinii^ Eiiplants. 
'I'lie j^reatest objetcion urged against 
tlie m(j]taplane has been the tUJfiLuU^' 
of staying the :siJrJac;es, the trus.s 

ei^nstruetitKi wl licit diaracl elites tiie 
liiphine betitg imavailalilc. An im^pcc- 
tifjTL of the fyreijj[] nioTioplaneij at the 
meet tvonld seem 0> tltmon^rratc thq 

lUlllitV Ot tl]i;^ argiii[lc[]t, ftj]' tlie 

mettiods adopted by the huildcrn of 
the Fietli-’ll Tronfijilares insure great 
stren^ih. John Moisaiit's I’d e riot, for 
iiistanceK just as it was Eicing hauled out 
tif tine hangar. tvaP. liirtl out of tile liaildsi 

inedianicians l>y a :SiH-intle wiiul and 
turned cort]jletclv over, d’lie wind 
eaugiii it sideways and up-ended it nii- 
lil it stood vertically on tlie end of oiic 
cu' tiic u LiLgs.. It toppled over with a 
SLTiasli. Yet within a short time it ums 
in commission. The planes Itad not 
e^en been strained. 

Many of the Amcric^sn aviauw.s re- 
marked on tlte superior manner in 
tvhielt tlie Frcnclnricn constructed their 
innichines. Kcery detail seeinetl to hare 
hccil tlior-nuglily vvorketl fniL. One td 
the illustrations sltows the manner in 
whicii the t mome niuti ir is liotised on 
a [Sleriol. I .a Idane. while tnicing wdrh 
ills lOO-hp. Flcrifjt, eraslied into a tele- 
graph pole, yet the motor wa.s practi- 
calh' uninjiirccl ; the sreel housing saveci 
it. It was about an even split l^et^vccn 
the tw'o types as to the [hj miser oi ar- 
eideiit-i. 

'Idle superiority of the foreign en- 
gines was dcmfjnstrated bevond ques- 
film in the two great speed contests. 
Hotli were u'on by llleriot iTiadiincs 
with L^ncitiie rotary motors. Moisant. 
an .American, captured the second prize 
in the interEiatioua! cup contest ami the 
pri^e of ill 0.1 Kin in the statue of Liberty 
Hi gilt, but ill both evetits he used for- 
eign-built machinct^ ^vith foreign tu- 
gines, Mamikon had a fa.st hi plane 
wliicli sliowed a speed of over '(0 miles 
Ein hour in trials. It had an Amcritan- 
i>itilt engine whiclt developed 110 horse- 
]xtwer. The W'right brothers brought 
out a biplane, ivhicli was hardly half 
as long as the regiilir Wright machine. 



d his "Ijdljy'' hijtlsne, as it was called, 
was fit Led with an engine wiiich was 
stipposed to give CO Itorsepower. Dur- 
ing some of the preliminary trials this, 
too. showed remarkable speed. Vet 
when the intcrn,itional race was called, 
engine troubles had idnccd these tw'o 
hopes of the .\ met* lean ainuun imt tA 
tlic rtmning. The machine w'hich won 
the grand altitude pri^e by climliing to 
the liitlicrtn im re, re lied height of l^ilt 
ft., nearly two miles, was also a nerv 
machine. W'hilc the regular \\'rigltt 
biplanes are Oil it. il in. long and 1 I't, 
tvide, the smaller machine was but SS 
ftr long ,and il ft. •( in, wide, d’hc ])cr- 
lorniattce of tltis macltine, operated by 
Ralpli Johnstone, disproved the theory 
that m’:icbines uHth Hfiiall supporting 
surfaces cannot be sustained in tlie rari- 
tied air of the higher levels &5 well as 
inachities with larger planes. W'liile 
making this height. Johnstone drove 
the nia chine upward at a sharp angle, 
liiniaelf leaning far backw'ard, as in a 
reclining chair. 

It is the o]>iiiiojt f)F inost of the air- 
meii uho [uirtifipatcd ir the meet that 
from now on the tendency will Itc to 
iliminisli tlie siie of the planes and fii- 
cteasc the po^ver of the engines, hilc 
it i? true that most of tlte macliiiies 
could carry still heavier engines, it is 
realized rliat lighter and strongei' mo- 
tors are recessary to any great advance- 
ment in tlie science of fl^'ing. And not 
only must the engines he made lighter 
nnd mnre powerful, hut thev must he 
made more relial>le, 

M. Garros, who is conHidcred the 
most cvpert operator of the "’Demoi- 
selle" type of maehire. has dceidctl to 
atlo]>t the rinome motor for ibe tiny 
tlyer. lie lia? c^iJcraencctl difliculty 
with motors of the horizoiUal-oppnged 
type, ard wnll li^uild maehires lA the 
San top- Dumont type nest year, fitted 
w’Ltb :fh-hp, revolting motors. Tltere 
were two of these machines at the meet 
and they elicited mu eh favorable com- 
ment hy their speed and the manner in 
^vhicli they rounded the sharp turns at 
the pvlons. 

Automatic stability is one phase of 
the heavier-tlian-air machine which has. 
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CLAUQB eRAHAKS^WHlTE 
of 'EnEluiil^ WinrtT dJ Inlnnati^^nal Cup ContfEt, ifac 
Honor lu. the Woxld irf Aviatiofi 




JOHN HOIEAKr, 

W}io'ic PecfonrBPEca at the Ue«t Clau Him u Qnc 
Of lliq Grrettit ni ALrtn£:i 



for i]ie present at teasli been discarded 
by llie men eti gagged in the inanufacture 
and operation of the aeroplane. The 
fjyroflcope, the peiidnluni, and empirical 
eEecJrical and comprte.sse[l-air devices 
haii'c been laid aside. Jt would be ab- 
surd, in tlie face of wliat has been done, 
lo venture the Htatenneitl that atiLomatic 
etjuilibriuiin will never be achieved, btit 
the men wliu are developing the tnia- 
chine in its present form have aban^ 
doned the scardi an<l arc willing to 
leave to the operator the task of main- 
tatnfng his stability in tbc air, 

While they are not doing much talk- 
ing about the future, being very much 
erlgagt-tl in the preseut, the airmen are 
Ifjoking forward liope fully to a success- 
ful flight over tbc Atlantic. The adher- 
ents of Che aeroplane are sure that the 
flying-machine will accomplish the feat 
hefore the dirigible, ihnsaut is conii- 
dent that it will be done in live years, 
and La 1-llanc and Latham are of the 
same opinion. 

Glenn Curtisj^, the winner oi the In- 
terna tituial cup at ItheimSf Fraiice, in 
1 fKSSf j liad constructed a jtiarbine of the 
monoplane type to participate in the 
race tins year. It was unique in that a 
smalt plane was superimposed over the 
main plane in front. Tliis is supposed 
to add lo its stability. The macliine 
has not yet been tried out. however. 

Flarmon liad a "freak” in his hangar. 



but it was never taken outside. It con- 
sisted of a central cylinder about T ft. 
hi diameter, placed liorizon tally, with 
single planes on either side. The en- 
gine and propeller were located within 
the cylinder. 

Claude < iraliame-Wliitc, of the Eng- 
lish team, who wodi tlie international 
speed contest ; Moisant^ who saved the 
.■\merit;ans from Inintiliation iit that 
r.acc and the statiic of Liberty contest, 
and Ralfib Johnstone, a \'\'riglit airman, 
won the greatest laurels of the meet. 
When it secTTied that the prize and the 
honor of winning the race from BcL 
riKknt P.irk to the statue of I.jlicrty in 
\ew York 1 larlH>r and fiack w'as going 
to a member of a foreign tcatn because 
none of the Anierican.s iverc prepared 
to enter, Moisant, the last man ivhu 
would be ejcpecle<[ to jump into the 
bread! , because of Lite condition of lua 
madiinc, paid for a Illeriot be- 

longing to a Frenchman, and entered 
the race, lie wOn it Ijy a riarrow mar- 
gin. d'be machine which he had previ- 
ously used ill the cup contest w^as in a 
crippled condition when he entered, but 
he refused to stand by and see the prize 
taken from America witliout ait effort. 
It has been said lltat toward the success 
nf any flIgliL tlie machine counts for 
]i> per Cent, the tnotnr for 1,5 ]>er cent, 
and the mail fc>r ^fi per eent, Moisanf 's 
work would seem to prove this. 
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fliEwaltftbftlstft Haldioa Avtnut A^^alnsJ l/DjfRj Trai^ — Hfl&HIr CcnstfluM StcrEcaiieu Wert Tfiravrn Up 
At Str^tesLc Pninti in Ciiv and IjcEended by AjiiUeiy and InFantcY 




ES'ec<:i oi Sliots by ArtiLliiy Ln WaJI nf H«iri-eiite 



\ ftTrLf-ERY placed the most important part in the drama in. Lish*fl, Octolwr 4, when the 
mOinai'clijr u'as cvvEirthrovni arid a rtipuhtic vhih ejiiiitiih^hed praetkally over nij;ht. That the 
revoliititm, thcrngh quick and comptetCK was not mthyut its Erini fcaturefila shown by the dcadiy 
work of thegtj nnersboih in the streets andon the ships oUhe navy which raised the reputdinan flafr. 
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CALIFORNIA PIGEON FARM 



\\'hat is elaiined to tlie moibt pro- 
ductive pigeon farm in itie world is lo- 
cated on the outskirts of Los Angcks, 
Cal. It consists of eight acres ['jf sandy 
land, adequately provided with pigeon 
cotes. Its annual cro]l is tnort: tliaii 
4t)fl^000 pigeons, and it is said that at 
no time is there less than lOCi.dOU 
grown birds in the estabiishincnt. 

Squabs sell at from to fp4 a do^en, 
but the percejitage of profit is not fts 



building is liankcd Up soHdly with mat- 
ing bojtes, arranged in tiers, and nar- 
row aisles give ready access to every 

TlCSt. 

ELECTROCUTION OF CATTLE 

In the ElaugbteriTig house at Nantes, 
a French scientist, Dr. Leduc, has tried 
out a irieLhad of killing cattle by elec- 
tficLtv. A !^pot on the loreliead of the 




ItBS|.lnf{ PJgcDai Edo* tfic Uarltet 



great as some inay imagine, although 
.IS great as derived from many famons- 
Stock farnis, The pigeon* consume 
about ti,00fi lb. of grain every day, a 
large force of employe* being iteeded 
to keep the quarters clean ami to kilt 
and prepare the squabs fOr market, 
LTneeasing vigilance is necessary to 
prevent rats, mice, owds, hawks. ;mtl 
inaects from decinnaling Live docks. 

Tlic pigeons arc housed in six large 
hutldirtgfij the main fitrueture being 60 
ft. long, 30 ft. wide, and 20 ft. high. 
The exterior and interior of eadi 



animal and another on the back in liie 
luriibar region, are shaved and tbe elec- 
trode* applied there. A current of 110 
vohfi and 60 milliamperes lias sufficed 
to kill in*tant(ineijusly a 1,600 -lb. steer. 



<[\\"ireless messages from Glace Bay, 
N. S., and Cljfden, Ireland, are re- 
ported to have been received by Mar- 
coni at the new liigli-power Station he 
has been erecting in Argentine Repub- 
lic, an estimated distance of 5,600 
miles. 
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TROLLEY CARS USED AS AN AID IN HOUSE WRECKING 




The building deparlment of the City 
of New York is, so far as known, the 
first to adopt the troliey car as an aid 
in house wrecking. A build in at the 
Corner of Park Plate and West Bfoad^ 
way collapsed suddenly, the on ter 
walls giving way and the upper floors 
crash 3 n|:; througli to the Ijasenjent. The 
fire and building departments tried to 
pull down the toppling walls, but failed 
until they attachecl steel rallies Lo the 
supports on the third floor and, hook" 
ing two trolley cars to the other ends 
of the caliles, s;tarted the tars forward. 
Immediately the walls fell. The [ihoto- 
graph reproduced herewith was taken 
at the instant the walls started to fall 



in obedience to the pulf 
from the cables. 



OKIENTAB NAR" 
CO TIC OVERPOWERS 
FIREMEN 

Hasheejth, the subtle 
narcotic oC tlie Far East 
is hch! responsible fur the 
temporary discomfiture of 
no less than 75 of Chi- 
cago's firemen. E-ire in a 
harvester twine factory 
called out a ninubcr of the 
engine companies in that 
city recently. They were 
forced to go into a shed, 
where an jmmcujne quan- 
tity of hemp fiber was 
stored. The fire had at* 
tacked tJie bales of fiber 
and the fumes produced, 
when water was poured 
upon the burning hemp 
from a dojten lines of hose, 
ovcTTcame the men at the 
hose lines. Other men 

were sent to take their 

places only to succumb to 
the overpow-ering futnes. 
The firemen could not ac- 
count for the situation, 

never dreaming that the 
piles of Straw colored fiber 
on w^hich they were working contained 
the narcotic, that for centuries has 

been famous as a sleep producer. It 

wag not until several hours after the 
lire had been extinguished and wlule 
it was sought to explain the soapy 
appearance of the water oti the floor, 
that tine mystery was solvetl. 



C After more than 700 years of exist- 
ence,. the silver mines at I’reiburg, Sax- 
ony, are to he closed cm account of the 
continued low price of silver, bip to 
the present time, they have yielded 
5,431,348 kg. (11,S4S,%5 lb.) of' silver, 
representing a value of 97S million 
marks (^243,000,001}). 
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SUBMARINE HAULED ASHORE TO MAKE REPAIRS 




An pbotog;rapli 

fil a submarine vessel was 
recently taken in Ports- 
moiLtli Harbor^ England, 
wlicn (me (if the Uulc ter- 
rors of the sea^ known as 
'"Ko. 5/' vvas nan ont oJ 
the water to make minor 
repairs. The ship is 
sbcnvn briiced against the 
s ide q( t It e <1 o c k w i t h 
licavy cables to iiiaiiuain 
it r.m an even keck An 
excelU’iit idea of its si^c 
and sliape is obtained 
from tlie picture. 



MUSIC HEARD BY 
TELEPHONE 500 
MILES DISTANT 

The lrans.inission of 
music a distance ot 500 
miles oveT an iirdinary 
telephone circuit was sne- 
ccssfidly accompli si icd re- 
cetilly in California. Dur- 
ing a meeting of electrical 
experts in San FianctJico, 
the members listened to a 
plnmographic c n c c r t 
gi\'en in Lo.i Atigeles, the 
horn from the ]?]ionograpli 
beitig placed agaiust a 
similar horn screwed to 
tlif mouthpiece of a telephone trans- 
mitter, There ^vtre V4 ordinary re- 
ceivers placed in mtiltlplc at the CVdi- 
senm in San Francisco, these instm- 
nietits being "pluggecl in" on the long- 
distance wire to l^os Angeles. 'The 
concert continued, two Jimir3, and every 
number w.is heard iii San Francisco 



aiibroDrluc At [( Appeirs ii.ut pF tli-f Watpr — Hirt a. Wreck, btiit Buei 

Edt RfjiajrL 

perfected a device fui‘ util idling the 
luetbod economically. The wire is car- 
ried to and Fro by an ckctric motor, the 
heal caused by the frieiion of the ttietal 
thread against the tree trunk being snf- 
liepciit to l.n.irn tlirougb the timlner, the 
result being a cut lltat is SFllOOtltcr and 
cleaner than can be made with a saw. 



^virl 1 perfect reproduction of the tones 
and shadings. 



HOT WIRE USED TO FELL 
TREES 

Felling trees wdtli iiot wire is being 
done with eonsiderablc success in Ger- 
many, where an inventor has recently 



A tree 30 in, tldck can he ent through 
i[] six mi El Lite 5, and the cut can be made 
wherever the operator desires. The 
motor whiclt actuates tlie wire is iu- 
stallc'd outside the range affected by 
the fall of the tree. In the absence of 
electric current, the necessary pow'er 
can be generated by a 10-hp. gasoline 
motor and dynamo. 
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STEEL BEAMS USED FOR 
TEMPORARY BRIDGE 

Twfj 13-ill. steel 1-bcittis ser^red 
th^ people of ^\’a1llaceJ, Idaho^ as a 




Crouiag tliE Biiilf c nS 



bridge for auEomobile^ over the south 
fork of the Cocur d'Alene river after 
the forest fires, had destroyed the 
wooden structure tliat formerly 
spanned this stream. The beams were 
laid across the river, a span of 35 ft,, 
on abutments built of railroad ttes» 
'The width of the beams was found to 
be ample for machines of standard 
tread. Motorc;j^dists also used the 
bridge, 



TELEPHONE EXCHANGE ACTS 
AS OFFICE BOY 

In connectinn with the main, tele- 
phone exchange of Christiana, Nor- 
way, js an office whose mis-iion is to 
receive incoming calls to the subscrib- 
ers at times when they are not present 
to answer themselves, The exchange 
thus acts as office boy for subscribers 
who do not have office attendants, and 



is proving especially accommodating 
for physicians, lawyers, sdling agent f-, 
and cabmen. 

When a subscriber returns to his of- 
Jice, the receiving exchange will^ on re- 
t^uest, tell him who has called during 
his absence and read the notes taken 
down. The charge for this accommo- 
dation is Hil ft ptf year. The subscriber, 
on leaving his office, switches his tetc- 
pbone onto the receiving exchange by 
pressing a key. 



METAL FIGURES ON FREIGHT 

CARS 

The Atchison, Topeka & Santa Fc 
Railrcjad now designates tlie weight of 
its freight cars, as well as the symhot 
of the station at which the weighing is 
done and the date, by metal figures in- 
stead of by painting. This new 
methiod, patents on which are pending, 
does away with the delay incident to 
the painting and also saves the cost 
and bother of switching to the paint- 
er's track. 

The device consists of a metal 
bolder, 8^ in. wide by 7V1 j in, high, 
nailed to the side of the car. The 
figures and letters arc inserted into 
this holder and show through the open- 
ings provided. Tampering with the 
holder is prevented by means of a sclf- 
locfcjng progtesfiively numbered seal. 
Of by the ordEnarv car ,^ea!. 




Ilctil HvntKn In IbldEi: 
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THE RIDDLE OF THE OIL WELL 



W M]^^'CT* coiTic tlie 
^reat vo'liiiiKs oi 
(ill issLiiiiij^ frarti t h iL‘ 
many of tiie 

Cali t i] 1 ' n i a oil fickle, 
whicii have made fit- 
times for t]'i:liiv' aticJ lost 
latL^t: sums ol mo lie V ior 
others r I low lon^^ wil] 
they cmuiinu; to Jlou ? 
^^'i^l till’ i^u filters cease 
stjoiititifr tomorrow iir 
wtll they conlimic I?? 
furnish mail -hv j t h oa- 
tnre's bountiful snjjply 
o f ]J f; t r o I e 11 ni f o f 
ntonlSifi ? 

Geoloji^istJiH ciij^liieers, 
a r £.1 £j n £n[j[Tatnrs, — all 
are p ii k ;i t e d when it 
comes to fnrnifihin^ an- 
■fiwera to these c|iiestionF. 
Some operators may 




Ey JtA3,t[LTOM WRECJHT 



daini that tlieir wells arc 
]nactica|ly inexhaustible, 
l3at ilie^' do not know. 
Nobody knows. .113 ibc 
^oishers oi Lite great Cal- 
ifornia tielcls are evl- 
rk-ntly above the same 
subterranean source, 
d'he pn^^Le involved has- 
jnesented many angles, 
according tu the occujra- 
tious of those wlto have 
attempted to solve it. 
1 he greatest pUZ;de tO 
geologists lias lain tn the 
difficttJty' oJ aseertniniing 
the exact nature and exir 
tent of the formation in 
w h i c h t li e oil is sus- 
tainctl ctr from ivliicb it 
flows; the oil which is 
spouted f r £1 111 tliese 
gii fillers iiiav trai'et luin- 
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dreds of miltrs be- 
fore it rtacheg. tht 
well^r The prob- 
lem which faces 
the enijirn^fs is 
that of deleemiii- 
iii^ Lhe probable 
q U a n t i t y of nil 
that will be de- 
livered, for the 
hug'e output has 
not only taxed 
their resources tc;] 
the limit, but has 
oecasiemed the 
e X p e ti diture of 
more than one 




Efiginccr *ivit 



It tht I^keTlw CukfwT 



iniliiou dollars in 
order to provide 
storage and ship- 
ping fatilitie5?v 
For those who 
are concerned 
with the mechani- 
cal phases of the 
Case, there has 
been llte pressing 
(question of how to 
store the oil most 
economically with 
the least loss 
through seepage, 
and with the 
greatest precau- 
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ind Bii«r li. had U'±&[i:iaved ih.E Dcrjkk 



lions ^galn;'z:.i fu'e, 
is nr ^ver 
iniLllineEH atnl hvelL 
TTccrijrni^cd tl a n- 
fjcr. The i:]Lit>htioii 
ivhkdi has l>affled 
t X jj c r i (.■■ tl e d 
drillers a i] d c^p- 
cfiitors iliri.iu^lt- 
oiLl C'alEforiiia is, 
iiviiy the iirsl j^rcnt 
K 11 s li e r. r r 1 1 ni 
which r h c oil 

|]i>Ws ^villl itltfiise 
force froir a dcplli 
».r fl„ IniH 

not “vandcd up" 






f ^ 


^ . 





CoalLn^, □. MimIe] OJI Tcwn 



as iinB 1110 si nt!if:r 
j>iisliei-s. Usually 
IliC veh)ciL%'' (lE tlit 
tloii'' fnrcos sand 
intn lliL' p][ui iiiul 
lliis clog^s llie well 
or places tllv rlc- 
niolished ensing at 
ri^ht nu^les tri tlic 
vertical 1 inc of the 
ivell. 

Lastly, there is 
llie pfeasin^ [jroh- 
1 cm of the oil 
inarkeliuji' c on- 
ce r ii * di o w I o 
ilis]Jose 1.1 f ttij.s oil. 
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Althotigh the Lafceview gusber has de- 
livered probably over worth 

of oil to date, a cousideral>le part of 
which has been sa%^ed, tlie owners of 
the property have as yet dcdsrqd no 
dividend^ for the enL>nnoiifi output was 
entirely nnexpeeted and caTiie in ad- 
vance of any market that could have 
been arranged for, The production of 
this one well has cost or, when com- 
pleted^ will have cost the owmiiig coin- 
pany more than $500,000 for storage, 
transportation and carctaking. This 



course, this would be a difficult featj 
for the mouth is some 40 ft. iu diame- 
ter and the oil comes out as a raging 
geyser. 

No one knows the underground 
source of the well, l>ut various theories 
are held a^ to this source, S- W, 
Morschcadn an authority on the sub- 
jeclj. has advanced the theory that the 
oil is induenced by the waters from the 
sca^ which is 60 miles distant, but may 
communicate with the how through 
subterranean channels. In support of 




Trjrt^H Ort the td.VevIrw OubIIct en-d-er CVdItvI.. OI] iVd m IHa Qfftifitfl. in « Streu-m Tm FecI tn Dimaeter 



well ig located in the Maricopa oil 
held 3. 

Many of the questions which have 
l>ccn excited by this wonderful crop of 
gushers w'ill probably forever remain 
unanswered, particularly those rela- 
tive to the source of the oil flow and the 
extent and formation of the so-called 
“oil sands," All that oil Ojrttators 
knew of the well here referred to, is 
gleaned from them nbservations of the 
output after it reaches the surface of 
the earth and through tbc hitherto un- 
successful attempts to cap the well. Of 



this theoiy, be points out that the 
greatest gusher, vvliich nciw comes up 
in geyscrlike form, varies in intensity 
ivitb the rise and fall of the tides. As 
against this theory of direct connection 
with the through subterranean 

ehanncisj other authoritie^s urge that 
there is no such connection, and that 
the same influence vrhich causes the ebb 
and flow' would also cause the rise and 
fall of a huge subterranean take of oil, 
J. Willtvay Treadwell, an engineer, who 
believes in the diatomic origin of oil, 
that is, that a constant process of for- 
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■ imatian is goin^ on beneatti the earth 
throns;h the pressure upon cuuntlcsH 
tliatonis^ e^tpresses the opinion that the 
flow may continue indefinitely or, ar 
least, as lone; as tlie well alTords a Ifee 
exit lor the dl that is, accornlin^ to this 
theory, thus constantly beingf formed. 
Other eng^ineers have expressed lltc 
view Lliat the friisher is lap]dr^; a 
pool or lake of oil, which is fed by (low- 
ing streams or seepag^es of oil coming 
throu^^h crevices that may perhaps lead 
for hurcirod.'^ of miles. In Otlicr words, 
the sPUTcc of this gusher ma^' he hun- 
dreds of miles distant from Slaricopa. 
The fill, at its source, may be lield in 
fiosjjcnKioii in sands or shaksand forced 
hy fra 5 pressure into the crevices in 
which it tnay run altnost as ^vatcr 
through a iiydrnnt. Si ill others hold 
that the oil is an ‘';3rtc^i:4r Hn^v,” that 
it lies far beneath the earth on the sur- 
face of a hn^je IxKly of water and that 
wiicn tlie oil is exlmiistedn it will be 
folltuved by an cnntcnrUJS tiiov of frCsli 
water. This theory closely corresponds 
with Mr, iMors^ehead’s theory til at the 
well connects with ilic sea and that 
ultitnately a great How ol salt tvater 
may inundate tlie San Joa(]uiu valley. 
On its face, the theory dttes njjt seem 
plausible because of the f;reat distauce 
£if the well from the ocean and the pres- 
ence of intervening mcnintaln ranges. 

'i'lie final outc^iTTic of the gusher is 
as unknown as its source. Its ultimate 



evolution is hidden in ifly'stery for 
which there arc no precedents nor guide 
stones. The well has ca^t up shark^s 
teeth and fossils of tlie tertiary period. 

The atteinpts to control the gusher 
and store the nil have led to remarkable 
engineering effoi ts. Only a short time 
ago, men might have been seen wading 
alnioHt nuked w'ith the waving lake of 
oil almost up to their shouitlers. d’hey 
were removing an obstruction, which 
had become lodged in a 10-in. pipe 
Serving to conduct some of the oil from 
the escarpment to the suinp holes, or 
catch basins, <^n other occasions, one 
might have seen liuge 13 by 13-in. 
beams buried into the atr as though 
they w'cre toothi>jcks. Tlie beams had 
been bolted togetEier in the form of a 
tlUge raft, iind an was iltadc tO 

pull this raft- [ike structure over the 
ti)]> of the crib wiiicli liud been built 
around the well. But it was uiisuc- 
ce.^isfuU Crib and all ’.verc ilestroyetl 
by the gusher. 

At present, the engineer in charge of 
the well is undertaking tlie consti'uc- 
tiem of a dam tu provide sturage for its 
output. This dam will Ijc I mi It acrofis 
the gully in the i out hills near the xvell 
and, when cotn pkL(.‘d, will be l.iO ft. 
long at the bottom ; 3"i0 ft. long at the 
ti)p, aitd "ri ft. higli. It should hold 
bbl. of oil, and the lake thus 
created would be orc^alf mile long 
and lifll ft. deep In its dee]>est part. 



TELEPHONE DESIGNED FOR TRAIN ANNOUNCER 



A mechanical assistant that ^vill ni>t 
mumhlc and jumble the words and 
that will not gel lioarsc or become ex- 
hausted has Itecn devised trj relieve 
the deep- voiced, much- tried railroad 
empld'ye \vhose jiarticular missiou in 
life lias heretofore been to call tlie 
trains as they were ready to depart. 
.\t a recent convention of railroad elec- 
trical engineers in Chicago, a device 
was exhibited which^ its inventor 
claims, will not only make the train Rix- 
nouuccr’s life a bed of roses, but will 
also render useless the page in hotels, 



&nd the droning dining-car porter who 
gives first, second and third calls tu 
hungry travelers when meals arc 
about to be served. In a hall equipped 
with this device tliere should be no 
tri)Uhk bearing a speaker in all parts 
of the hall, no mat ter how' poor the ac- 
coustics may be, the mechanism being 
so arranged that his vfhice will be di- 
rected to all parts of tlie hall simulta- 
neously nr to iity number of audiences, 
present or far away. 

The device, called an automatic an- 
nouncer, is in reality- a loud-speaking 
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tek'phoTie and consists of a transmitter 
and one or more reproducers. It has 
been perfected after !iever-al yesrs of 
e.xpcriment and, in outivard appear- 
ancCj closely resembles the telephone, 
'J'he transmitter is like a dcsli-tde- 
phone stand without the receiver at- 
tachments, Wtien the apparatus is 
placed On the marketj, the reproducers 
will be enca-'^cd in small tubes about 
fi in. Eon^ and ? in. in diameter and 
equipped with small mejraphone 
horns. DuriJig" the demonstration be- 
fore the electrical engineers, the re- 
producers were enclosed in small hard- 
wood boxeSr fi in. long, 3 in, wide and 
3 in, ricep. 'I’hcrc were four of these 
liung on the watls of the large assem- 
bly and ejchibltinn room, just below 
the ccilinff. The operator placed him- 
self ill a corner of tlie rtxmi and, from 
time to time^ announced the proceed- 
ings of the convent ioi]. He spoke into 
the transmitter in art ordinary conver- 
sational tone, which could not be 
hear-d lO ft. away, but the rc|3rodticcrs 
instantly rendered his communications 
in a voice loud enough to be heard 
above the noise in the room and In 
C^'erv Jtart of it. The inventor claims 
that Ills device reproduces with perfect 
clearness the j^ibilant sounds that arc sci 
tiftcn Confused In the ordinary tele- 
jjhonc transmitter. The “s," “c'’ 

and “til” sounds are given their correct 
value and can easily be distinguished 
as can also the “d*’ "b'' and "'v'^ sounds. 



STRANDED HIGH ON ROCKS 

The singular position in which the 
Canadian l^acitic Railway tiompany's 
Ala.^ka liner ’"f 'riiiccss Mav” was left, 
after stranding on the north reed of 
Sentinel Island, Lj im Canal, .\taska, 
is shown in the aceompaTiying illustra- 
tion. At low tide there was 13 ft. of 
water umicr her stern, hut her bow 
1V3S 35 ft. above sea level. Tbc vessel, 
on striking, scraped the rucks until she 
reached amidships, then slid back a ft. 



SCRUBBING AND PAINTING 
STOOL 

A stool, designed expressly for the 
use of wTTjb-womcn and for use in oil- 
ing or Tainting floors,, is shown in the 
illtistration. iLs bottom is provided 
with six casters, and its top has padded 
hollows for the knee.^^ and receptacles 
for soap, cloths, and brusltcs. 

The users of the stool generally start 
work in one comer, scrub or itaint a 




A ai-^cl fm" Ftosjr Wink 

convenient space, then push themselves 
and their stool backward into .a new po- 
sition. 
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NORWEGIAN CAVALRY-SKEE 
CHARGE 

Tlie rflpidity ivith winch :i skee'&iiDd 
infantry re^ment of llie Norwegian 
ariny may c!iar|^t mto action with th*; 
nifi of cavalry, is a revelation to army 
men of cou juries where Llae skec plays 
no part in ivar man divert, One horsc 
is capable of drawing several infantry- 
tnen over a Hnow-covered stretch of 
country at cojtalderable speed, pro- 
vided, of course, that the depth or soft- 
ncas of the snow does not make cavalry 
progress difficult. The irtfanttytiiien 
grasp hold of lines that j^treatn oPi be- 
hind the flying horses. 



WASHINGTON TO HAVE HAND- 
SOME POSTOFFICE 

Plans far a city pastofficc building 
for Washington indicate that the Capi- 
tal City will have one of the hand- 
somest structures ever built for that 
purpose. Its architecture will conform 
witli tlia,t of the new r'itJ-Tnillion-dallar 
Union Station., which it will abut on 
the west, and to wliicli it -will be con- 
nected l^y an arched corridor. The. Jiew 
postofllce will face and line vs'ilh tlie 
Uuinn Station on the %'ast park ad- 
joining the grounds of the Capitol 
huilditi:", Coiigres^iiojia] Library, .ind 
Senate aud I-lonse office buildings. On 
the right, immediately across the street, 
is the Government printing office. Con- 
gress- has already authorized tlie ex- 



penditure of ^ftjCiOO.bi 0 i\>r the struc- 
ture, but when completed its cost will 
proljahlv exceed The plans 

have just been approved by I-Vcsident 
Taft and the jjosimaster general. 



TIRE PICKS UP RAILROAD 

SPIKE 

There appears to be no limit to the 
possiliilitics of damaging automobile 
tires wheat running “on the rimsj,” with 
the tire de Hated. In this condition a 
tire is soft aufj ])li:i.h[e and xvill attacll 
to it'Jelf almost auvthjng in the road 
with a point or -edge sharp enough tir 




Tscnctrate the casing. An excellent 11- 
iiistratioii of this was recently given, 
when a deflated tire ^"picked Up'" a rail- 
road spike. 
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UNIQUE FRENCH CRANE 

A crane of urm5n.in,l design, erected 
by :l cniicern tn b'rance^ L3 sliown iti 
llie accompanyiTi^ Tlie 

Iniif; iJirder [j[i wEiicli the carriaf^e is 
carried, swiny^s tni an ircjii standard at 
tuie end and rnnp on a circular elevated 
raihvay at tlie other end. The a|>[]ara- 
ttis is ccoiKnidcal H,if operatiotif takes 
up btit little space, and liai? a wide 
working ranyfe, as low bltlldlni^S do 
not prevetit its operation. 

'J'hc liftirfi;' capacity is 10 tonSn ati^l 
the 3'ltp. motor tliat operates it is lo- 
cated on tbc girder at the track end. 



ELECTRIC BOILERS TO HEAT 
TUNNEL TRAINS 

Steam generated in electric boilers 
win Ejc Used to heat the trains of the 
Pennsylvania syntem i^-hile in tlie elec- 
tric tunnel zone of tlie New' ’^'ork ter- 
minal, which EOtie includes the wind- 
fiivept Hackensack ineadoivs. Tlic 
boilers wdll utilize the dOO-voU direct 
current from the third rail, and will be 
capable of generating 1,000 lb, of steam 
at 80 lb. pres sure, each hour. 1 his 
stcani will he directed into the regular 
train ste-ini line as soon as the steam 
locomotives are disconnected. 



MARBLE QUARRYING IN SPAIN 

"^rhe niarlile ([uanieij in the Macael 
district of Spain date back to the time 
of the Moorisli dominion, and the 
nietliod of extraction has not ditfered 
from that time to tlie present day. 
The iiiarljile, w'liu-li is white in color, 
coarse-grained, ivith straight gray or 
blackish markings, is obtained by cut- 
ting grt>Tj\'cg in the rock wdth hammer 
and chisel, and then^ by a mam!>er of 
small w'Cdges driven into these 
grooves, tlie pieces are split off, 

Sotns; time ago, an inmiense deposit 
of white marble of a faint bltiish tint 
was [llscovcred iti the mount at n of 
Chercos. This is now' being qtiarried 
by a group of Eiiglish capitalists, and 
the equipment is the most modern. 
Power is obtained from t^.vo SO-hp. gas 
engines, and wire saws are used for 
cutting the masses from the ntouii^ 
tains as well as for squaring the Snamc 
into blocks, Macliinery is on hand for 
handling masses tip to T'fJ tons, and for 
supplying finished blocks up to 15 
Lons. 



(L"Raiik’' is a new aeronautical term., 
coined to designate the action of an 
aeroplane in tipping at an angle w-bilc 
rounding turns. 





I SUBMARINE PROVIDED WITH WIRELESS EQUIFMENT 

TOEMAJtKABLE wdreless experiments QH, b? the ^dmiraJly tend EiDcncwr^^ 

i\. ttie belief ttiat BubmariEica may be equLpp^ in tbc near future to comniumcute «rith 
vessels ridinjt mi the surface while they themselves sre submerfftst. Tbe iutjrrtai'ltie "D 1," 1 

while running Ruhnieeged, esmWlsJted CiS+rtmUTiicateOn with the eruiBcr ’■Ennavumture.'" ' 
During the tests cmly the upper half of the acriaJ w'aa above water. 
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tkolley guide to prevent 

ACCIDENTS 

Cincinnati street riihvays Itavc 
adopted a sitiipTe means to keep ibe 
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WLrt N'Ettinj!' Keeps T^pHe/ du FsEd Win 



irciUty on the leetl u'ife ■iv'heti cross Liig: 
steam railroad tracks^ and thn? remove 
ihr eausn ijf Eiceiclciits that have some- 
timea happened wlicn the trolley 
slipped the wire at this mofit danger 01115 
point a!o]ig the route. The portion ol 
the feed wire ist retched over the rail- 
rc.wd crossing is encased in a strip ot 
wife TieLtitig, lieiit the ivire 

the bottoin aide open wide'enonj^h to 
admit the passage of the trolley wheel. 
With this dcvici’ ii] place, no matter 
how much the car ia Jarred in crossing 
the steam road's rails, tlie trolley^ if it 
leaves the wire, is fj; Hided back imme- 
tl lately, so tfiat there is no danger of 
the car being stalled in front of an 
apprcisnjhlrtg train, as has frequently 
happened. 



CANCELING MACHIMES FOR 
ST. LOUIS AND CHICAGO 

Jn ilie near lulure the Treasury De- 
partmeut will further reduce its ea:- 
pense hy eliminating the expressing of 
hank notes from the Chicago and St. 
Louis subtreagnries to \Vas5hington 
for destruction. This wilt be done by 
installing canceling macliires of tlic 
same type u^etl ^vith such success in 
the subtreasury in Netv York in tlie 
Chicago and St. T..oujs institutions as 
well. W'orn-oul bank iiotes will then 
be canceled in the suhtrcaBurics in- 
stead of at W ashingtem, 'Hae saving, 
amounting to thousands of dollars 
every ytar, wjl] be aCcom.pl isbed in this 
way. 

According to the government's con- 
tract with the United States Express 
Com(>any, all shi [intents of money' must 
he made over lEie company’s lines. Even 
sliotild the government choose to trans- 
fer money by tnail or telegraph, the 
Treasury must pay the same charges 
as would hav'c bceTi; made if the mfiney 
had gone by express. Treasury olTi- 
cials have decided Lliat canceled bank 
notes arc not inonc>', but merely' waste 
paper; and tlie canceled notes will be 
sent to ^Vasll.ington Eiy registered mail. 



WO BRIGHT. NEW COINS FOR 
CHRISTMAS TRADE 

Thcee will he no bright new quartera 
and half dollars for Christmas this year. 
Requests for new coins of that de- 
nominatiou are already coming to the 
Treasury' Department, 'I’he banks, say 
their large customers demand the new 
coins at holiday time for advertising 
piirposes, and that women shoppers 
]>refer to trade where they can get 
them. 

It Ls because the Treasury has a 
stock of ^.30,000,000 in quarters and 
half dollars in the vaults that it lias 
been decided not to coin any new ones 
tills year. The mints are now busy to 
their capacity coining gold wliich will 
lie needecS to meet the increasing de- 
mand for gtild certificates. 
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UNITED STATES A KINDERGARTEN 
FOR SPIES OF OTHER NATIONS 

Tiy C^^iRBINEE MACK 



T he Japanese raililar^' spy. becoiii’ 
ill" El n-iiiorja] btif^abcio tlircm^h 
tlie effoL’ts of tJie setisalional pre^^Sj 
I'eady at Ell] times lo seisie tipoTi Enm.t e^i- 
large aciy indiient that set ms? to have 
et'eii a remote beariiifj on itie rukitirra^ 
iietneen t.iie Mikado’s empire and the 
United States, is pr(j!ial>]_v ilie uEssiest 
to detect and irnstrate ol" all tlie iuler- 
iiational see ret agents Ett work in this 
GouotT_y and its possessions. So at 
least sav tin; experts tvlio have gi^'cn 
Uiobf lime aruE laljor to de^isini^ 
schemes for ouLtvitliiig liiese crafty 
gentry, 1’hcrc is no COO lit TV in the 
world tliat has ilot a well organizetl 
System of ji^athcring military tiifomia- 
lioii; of cliscuvering Eind recording 
those secrets of stale deemed vitnil la 
the interests of all eouiitrics. U^iiile an 
apparent frankness regarding the 
slreogtli^ tlie armament anrl efTcctive- 
ncss oi all armies and navies seems to 



evist among Lite family of nations, ft 
is ncvertlicicss true that each little 
kingdom or republic lias, and c^Lcufully 
gnarda, secrets as to resources^ special 
appEiances, etc., ivliicEi only hecome 
public properly ihrougli the work of 
men ciot^l'’yc‘d to ferret out just sjch 
ma tiers. h'Eie tlevelopmeiit of the art 
of filiotography and its general adop- 
tion as a paslitnc I'ly [leojjlcs of all 
clinics eukI countries, has made it in- 
tr-L'a^iiigU' difhtiilt. tfi protect these 
niililary secrets, t?ut the Pict r4:main!i^ 
there are secrets, and they are given 
every jirotcctjon jjosfiblc 3>y tlie nations 
tliat own them. 

In only one connCiy in tEie world is 
til ere no law against tlic puhlication 
and sale of all inforination relating to 
mililary and nai'al matters — the United 
States. The other great ]Joivers make 
the punish tnent (nI spies a-'^ drastic as 
possible. The Dreyfus case in France 
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In Japan — A. PalLia GovcrnmaniL OfficLii RflLevf; 
ToizjEils oS Tli«r £a.mEriii a.: NjgaialkL 



gives an excellent idea of t!ie manner 
in wliic.h a 5\ipposcd secret agent is 
treated. tJnly recently a naval spy was 
captured in France — a man believed to 
have secured secret plans. Elis 

puniahmeiit tvas as quick, as sure and 
as severe as that administered Captain 
Dreyfus, Frequent sights in port 
towns of Europe are signs in several 
languag'es warning tijurtsls that no 
pilot ographs may be taken wit bin cer- 
tain limits, the metes and Itounds being 
carefullv stated. ..^^t Cil’jraltar, the 
English government ivilt not per unit 
tourists to land with cameras. Neither 
will the Japanese at Nagasaki. Jn for- 
tified towns, visitors are permitted only 
in Certain specified tlistricts, EScvOTid 
that heavy armed guards bar progress. 

Contrary’^ to the genera J belief, the 
military and naval artacEies of the dip- 
lomaiic corps are not in any sense spies 
of ttieir governments, 1'hcy are any- 
tEiing but that. They sre assigned to 
duty for the purpose of gathering in all 
tlie information regarding tlieir profes- 
sions that can be obtained in a ieigiLi- 
niate manner- 'llie slightest indica- 



tion of undue activity on the part of 
such officers will not only secure their 
recall but make necessary most abject 
apologies on the part of the govern- 
ment to whicEi they claim allegiance. 
The United States goveraimeut was 
called upon to severely reprimand and 
recall one of its most Vjrilliant ofiicers 
a few years ago because of his zealous 
work ill Europe while a niiHtary at- 
tache. He came into posbessioii of 
some inforiiiation tjf a valuable charac- 
ter which he sent to Washington. The 
gtjvernnient to wliich lie was accred- 
ited heard of it and demanded his recaH 
and an apology, both of which w^ere 
promptly fonhcomiiig. because the 
prosecutions of arrested spies in 
Europe and the Orient are carried on 
in such a quiet manner, the public sel- 
dom bears of them. But there are such 
prosecutions and, as stated, the punish- 
ments given are most .severe. ICvery 
spy' knows this, but is willing to take 
all the risks, as the pay he receives is 
usually great 

The first step after the arrest of a 
spy Is made is to present the facts to 
the govern meiiL for whom he is sup- 
posed to bn working. That govern- 
ment wiLli great promptness invariably 
diwluims all responsilulity for its al- 
leged agent's work and u.sually repudi- 
ates him as a citizen. This permits 
the offended country to do with the 
pri-soner as it will. It usually wills to 
jjut him at hard labor in gome remote 
prison or prison colony. Iti Japait, the 
convicted spy is set to work oi the 
piil.5lic roads, heavily chained to prevent 
all possible escape. Ttie usual sen- 
tence is 15 years. 

flow different is the situation in the 
LTnited Stales! .Any tourist can secure 
practically al! the information lie wants 
about tile arinanient and equipment of 
the uriny and navy. The ncwspajters, 
the government Ijureaus^, the magazines 
and public libraries are at tEie disposal 
of the vi Biter. Military attaches of 
foreign embassies arc welcome guests 
nn board bat hie sliips. American saitors 
and soldiers, especially militiamen, take 
pride in exhibiting tlie latest and new- 
est devices for improving their efiTi- 
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ctency. Appli-catioti at Llie W'ar De- 
partment or the y l>e[]artmcnt will 
pi'tHjijce maps, hoofcs, ebarts, tables ajid 
elaborately written explanations of a!- 
nioit eeefv piece nf ctjttipmeut iised in 
Lite two war branches of the public ser- 
vice, "I'bc I JeprirtjTifnt Ilf A^ji icLilture, 
throusfli its road Ijui'eatt, has a mass of 
statistics relative to the rornD an-rl 
hritl^es |[] the cumitry which are at the 
disposal of anyone takes tlie 

irtinble to address the proiicr olhcial- 
And when a spy fg cmi^ht nt his work 
in this coLiittry not only can noth hi be 
done with liim, Imt slK?n]i:i be lie snb- 
JecLcd to the slijefliiLesL inconvenience 
til roil ^dt tlie action of the authorities, 
tie lias Lhe ]'if(lil Lu eiuer suit and re- 
cover (Iamas:cs, t > flic erg of the jrovern- 
cnent in tllu J^hilijipines ha'\'e :if [opted 
the scheme of t|Liietly deporting people 
cau^dit as spies. 'Huiy do sei at a ^Tuat 
risk, however, as there is no law trj 
cover the subject, execiJt that rdatiiif: 
t[> undesirable aliens, \\ Ilctl tbe sple^ 
ba[ipeTi tolijj enlisted soldiers or sailors, 
tbe^' can be punished hir violation of 
lhe army or na^ v rvrulations nnd niav 

!T ' 1 ^ fc I " 

f^ct u year (.tr twn jii a mditary or naval 
periLLetlttai'y. 

When asked what he w'liuhl cln ^viih 
a Japanese caught makinur a map of the 
Pliitippinos not many years a hiyh 
cvihdal af Lhe artny siniled in a rather 
sickly way and asscTtcd tb^it he TvoUhl 
feel more than com pen sat etl for the 
iroulde it took to ca],mire the man, ji 
the spy would only exclian^e Ids very 
extetisive information relative to the 
islands for the very TimiLed sti]>ply on 
dtatid at artny headquarters. 

An a]>t iliustratioji of the (l^l■^cl-cn^e 
lielween tlie United Stntes and the 
Unroi>ean nations in tins paiticidar oc- 
curred in Gihrallar only a short time 
af?o. Enf^land, some years since, 
adnlltetl a policy of tlU'dllitlg her li^ht 
artillery ^vitlt daubs <if ]^aint of l aiious 
colors that were likely to enter into the 
hacki^Tounds nature would provide in 
llie field. An j^merican interested in 
sneh things happen u<t to he walking' 
along Europa Point at Gihrallar and 
saw, alioiit 150 ft. from Itiiii and 
toward tlte beach, what appeared to he 




In Arrtfrisa — A Oi^lUril Army Olfiiisr TiilttB 

in Poiminj Out B«1. VJewi at Fon Morar-at 



a ^vater haiLery oi guns of Lhe 8-iii. 
class, tlie only one of wliicli visilile 
showed mottling very plainly. He did 
iioL know the proccsii iiad been ex- 
tended tu coastolej'ense batteries and 
hVislitd to ex;miinie tins ^vork merely 
from euiiosit^'. lie had advanced a 
few ]>ates from the road for tliis pur- 
pose, when no less tltaEi three guards 
came fiiTwarrl to ^vum him away. It 
might be men l totted that tliig one gun 
and the Itig rifle monntcd at the peak 
of the rock were the oidy pieces of 
mmlerii niairtaitre outside of the salut- 
ing battery tliis American sau' duritig 
a stay uf lett days at ihe EnglEsh strong- 
hold. 

fUUurtiing to the United States. Itc 
was much surprised to find in towns 
near const-defense forti heat ions, not 
tmly itntn term pled ]iassage tlirtnighont 
the fort i tied works, but picture post 
cards on .sale at drug stores and news 
stands that sitowed photographs of the 
liattcrics just as they stand, tlie interior 
of rarige-fiiiditig stations, detailed vEetvs 
uf big guns and shells shoxviug the 
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ranj^cs^ size of cliar^e aitd {|;mntity [>^ 
explosive used. Not alone was lliis free 
distribution of informatioti countc- 
iiaiieed, \ml in an article on modern 
coast defense published in an American 
semi“Lee(mical paper witli an Interna- 
tiona [ circulation, illustrations were 
given outlining in full the plans of de- 
fense of American forts with accurate 
dratvings showing the ranges of the 
gurt-s, the danger ;cOTie for ships, the 
methods of signal ing^ the nianner of 
pluLling ranges, ■with descriptions of 
the instruments used am,i a complete 
plan of the system for excEianging sig- 



nals from the battle commander to the 
battery comman-rjer and from this lat- 
ter to the gun captains. 

The United States docs have a few 
secrets. There are plans of imaginary 
campaigns, figures relating to target 
practice with grcut guns, drawings of 
the sea coast fortificatjoiis and itiine 
iLclili^, and tlie plans and fortiheatiens 
of other cotm tries carefully put away in 
the vaults of the W^ir College ai^d the 
various special service schools. But 
compared with other countries there is 
liltk or nothing to be learned in the 
United States. 
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'["3it frrc^tc^t difficulties in tlic ctni- 
stfutt u'EiTtare that is wagtd here on 
spies are not encowntered in warding otT 
tlic agents of Japan, however. 1’here 
are at least two □ Liter nal lions tliat have 
a far nJore coTniTlicntcdl secret service 
aitdl one that is nmcli more difficult to 
fruHtrati;: than Ja]ian, I’hcse are Ger- 
maiiv and l-iance. Wliite the Japa- 
nese liave a certain native capacity for 
spying^. tliaL enltances iLicir value Po 
their coun try, tiiey leartied I'rocn tlteir 
Gcrtnmi milit;trv in;itrLuit(>rs most til 
wliat thev knotv of tlte eiementary prin- 
ciples of" gettinj^ guarded lnfomiaiio]i 
tvitlioLit the knowled.^e and con^etit of 
tlie guard ianSr The jai^atiese spy the 
easiest to detect for ttae reaiuti that lie 
is alnioHit always a Ja]>aucsc — different 
in race and, only in rare iti.^.lance^, asso- 
ciating as a social erpial ivith the pco[j|e 
upon wtioni he lavishes his arts, it is 
not so great a task to jrre^'cnt a Japa- 
nese from obtaining" secrets. 

On the othrr hand it is exceedingly 
difficult to prevent I he welhedLicaled, 
till tu red German, French or llngli.sil 
£P3^ from tvorkiiig his trade. One may 
l>e found as an cohsted soldier or sailor 
in the army or navy, or he may lie em- 
ployed by officers entrusted with the 
country's secrets in a more or less in- 
timate capacity. It is almost impossi- 
i>ie to guard against such eventualities, 



and in all sections of the United States, 
there are nteit employed today in vari- 
ous capacities who are in secret corre- 
spondence with the foreigdi govern- 
loetiLS — Jiien ^vlujse nationality is never 
suspected and whose loyalty is never 
queslioned. 

A rnilitary expert has said that for 
tine Japancf^e spy fnmnl gathering in- 
formation in I he United States there 
art ten that manage to avoid discovery, 
lie fiii'Llier states that for every Japa- 
ncs^C who rrrtiains Undiscovered there 

are two German, French. Russian, Ital- 
ian, Mexican or Austrian secret agents 
at ’ivork here. Furthermore, it is re- 
lated. so little esteem is placed upon the 
ability itecessary to wring from .Amer- 
ica her nitlirary secrets tliat this coun- 
try has become a sort of ]iriin,iry school 
for tlicifc gentlemen, and the real ex- 
perts, tlie past ntasters in tEic art, are 
engaged in those countries of Furop^c 
^^ here the game is larger and the risks 
greatnr, ^vlitre detection mcrins degra- 
dation and Linprisnmitent. From this 
it can be gathered tiiat the real experts 
of Japan are not wasting tlieir time on 
tEie United States but are going after 
bigger ,and more difficult tasks while 
the work here Ts left to aspiring ama- 
teurs, a system all tlie great (lowers 
have found to work with charming ef- 
feetivcnese. 
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picking up a submarine 
cable 

Wlieti. accident befalls a aubmanite 
cable lai" out in- the depth .4 of. thr ocean, 
a L cable ship is sent out to .locate the 
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trouble, britig the cable to the surface^ 
atul tnakc repairs. The hndiug of the 
trouble often lakes many tedious 
weeks, but the lirin^ing of the cable 
to the surface is not difficult. When 
the cable has been located, the grappler 
is lowered and liauled across its track. 
This grappler is a steel rod with metal 
pron|;£ projecting' from it. 

The illustration shows a cable hauled 
to the surface by sucli a grappier. The 
two men dinging to the caiile are free- 
ing it from barnacles and seaweed. 



TRANSCONTINENTAL LINE IN 
FAR NORTH PLANNED 

Surveys now going on, if iolloived 
by the const nictiuTi cunteniplatedi will 
not 0]i]y serve Lo increase the pros- 
perity of one 07 the northernmfjst oi 
PacifEc portSf but will materially 
shorten the distance between the com- 



mercial centers of the United States 
and Canada, and the Urient. The 
route undLir consideration is an ex- 
tension of the present line of the 
Canadjan Northern Railway Trnm Ed- 
monton to .Stewart, at the head of 
Portland dtannel. During the simn- 
nier, a pass was discovered in the 
m(.rtjn tains, and favorable reports have 
been made by engineers engaged in the 
survey. If built, this wdll be the uotth- 
ertstnost r-ailroad across the American 
continent, the port of Stew^art being oti 
the boundary of Aiasfca. 



RAILWAY FOREST-FIRE 
PATROL 

Alt effective forest-fire patrol, oper- 
ating a motor-propelled handcar, is 
matnlaiijeci by the Laramie, Hahn's 
Peak and Pacific Railway Company on 
its l 4 -nillc stretch of line betw^een New 
Albany and Foxpark, Wtrotning. Two 
trips a tlay.are made down and back 
over the line, and during June, July,, 
and xAngust, fli'es caused by engine- 
sparks ivere extingtushed. 

Of the two men, making tsp the pa- 
trol, one is employed by the tailw^ay 
and the -other by the forest service. The 
h re-fighting cquipnicnt consists o£ 
three shovels, three axes, one inaddox, 
and a ih-gnl. can of water. The daily 
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trips are maintained until winter inter- 
rupts then]. 
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growing pumpkins on a 

TEELLIS 

The pumpkin pergola may become 
popular, if am:Ltc(]r J^rdcnerir follow 
the Etfad of an entliusiasl in a CalLfoi'iria 
city wiio has ercctc;tl a trcHis in bis 
hack yard and trained pumpkiiisi to 
oii’cr it, Tlic?:!? xjuiiipkina nre Eull 
lieat-y orange colored spccimeiis 
that dangle invitingly, avvalting tlie 
I VeHidc-it'i Tlianksgiving proclama- 
tion. 

Cautiriu.-i vi si tors refuse tn walk 
down this arbor in fear tliat one of rite 
choice H]JccintenH tnar come ci'a&lilng 
down upon their head^, Cnliftirnian-H, 
liowcver, are .^o accustomed to unusiia] 
doings in the vegetable world that the_v 




FuI],SLze{L Fumpldai BipEnin; on. ‘TteLIu- 



are nert particularly surprised at ha^’illg 
to get a ladder to pluck their puin[5kini5 
from the vitse. — -C. L. Kdholm, Los 
Angeles. Cal. 



WEATHER REVEALS ANCIENT 
STONE MASON'S ERROR 

TEie actii.m of the weather in wearing 
away a small see lion uf cenienl llllitig 
re veal cf I an odd error in the work of 
the stone cutter who made the tomb- 
stone that mark‘d the lai;t renting place 
of Adam Shisicr in a Germantown, 
Philadelphia, cemelery. Tlie stcmc 
sets forth that ilr. Ishislcr ^'dc]»artetl 
til is life li?ecem,her 17 7 1', aged SJCy 
years.’^ Tlie ruftcr \vfih instructed 
to lUake it years and in some man- 
lier he reversetl the figures making 
them LKir When the error sva^i called to 
his attention he corrected it by cutting 
another figure if after the figure ti ami 
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MethusElati 



filling in the first figure 9 with cement. 
While the original stone weathered 
the fitijrms of the I!?'.! years that have 
elapsed since it was set in place, tlie 
cement Jilling loosened and gradually 
fell a wav. 



SIREN AS AERIAL RACE- 
STARTER 

During a recent avia linn meet near 
P-erliii, tltc racing aero[danes were 
starletl l)y the iiulse of a siren tnstcnd 
of hy a pistol shot. The siren was 




mouiiletl on top of a post, and the 
starter turned the crank rapidly at the 
moment of the send-off. 
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^CAESAR” DOG RIVAL OF THE 
' TEDD Y^^ BEAR 

111 the “Cae?ar'’ dog» English toy 
dtaltys helieve they have a fcatttre that 
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will dij^ptace the ''Teddy” bear entirely 
in the British Isles. The new toy is 
supposed to bq a replica tbc lacq King 
F-d ward's favorite dog: wliich attracted 
imtdi attention wlten it was led by a 
Highlander in the funeral procession 
behind the gun carriage on which its 
master's hotly wast conveyed to its last 
resting place. Toy ^^Caesars" imme- 
diately became popular and the dog 
was adopted by aiitoTTiobilc owners 
thr-otEgbout F-n gland as a niascot. 



A DIVER’S NERVE 

Herman Schleman,, a Detroit diver,, 
employed by the constructors of the 
new Cherry Street concrete bridge at 
Toledo, Ohio, has been given tlie title — 
"The Nerviest Mar Go The Great 
Lakes,” 

Schle man's regular helper had gone 
away or his vacation and Schleman 



was li^tt the alternatives of taking a 
vacation liimself or breaking in a new 
hcl[3cr. He decided or, th-c latter 
course. He had been working at the 
bottom of tilC rjvqr for somq time 
wdten he noticed bis supply of air was 
becoming low and lie gave ilie signal 
to pump more air. The helper became 
confused and instead of sending down 
more air ctit off the s'tipply entirely. 
SeSilettian was S3 ft, Irtlow t’.; sur- 
face of the river and was fast losing 
con scions ness. 

"He's got -mixed up in bis sigrals,^^ 
thou gilt the diver, and be quickly gave 
the signal to sluit off the air. Imme- 
diately the Oxygen was forced down 
the ttibe and Schieman brea tiled again. 



WIRELESS TELEPHONES FOR 
TRAINS 

What is said to be the first really 
successful wireless telephony test evqr 
carried out on a rapidly moving train, 
took place recently in England or O'nc 
of the fast trains running between 
London and I-trigTiton. For the pur- 
pose of the experiment a double line 
of wire was laid along the sleepers, 
a [id telephones were placed in one of 
the coaches, in the signal station ar^l 
at Tlircc Bridges. Conversation was 
carried on as clearly and easily as if 
the train liad been stationary and com- 
pletely connected with tlie statiou by 
wire. 

Tlie chief feature of the system tried 
[lilt, which was evolved by a Cerinan 
inventor living in England, was the 
mean>j of overcoming the induction 
from the telegraph wires ruuuitig along 
the railrosil right-of-way, which \vaa 
accomplished by placing a band nr 
bridge of wire completely around the 
Cttich. The enrls of th!.*; wire bridge 
were connected to tlie telephone, and 
the current, passing from the wires 
strung along the sleepers, through the 
open air space between the vvires and 
the bridge, establishes tlie circuit. 
This open air space, w^hiclt makes the 
expression “wireless” applicable, was 
IS in, wide. 
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RAMBLER ROSES ABATE DUST ON RAILWAY 

^j.irdcrcrs suj^^csted a. species of ram- 
bler rose. ^ 

Thq dust nuisarce was so bad that 
the suggestion was given a trial. The 
road planted 1,300 rose bushes on the 
Apponaitg cut. Each bush was placed 
in a separate liolq Jilled with Inatn. The 
csperimcnt was successl'ul, and by the 
end of the suinimer the bushes had 
grown, over IS in., making a thin but 
steadily growing blanket over the sides 
or the cuts. 

Il is believed that in another year,, 
w'hcn the runners have Hjircad out the 
entire distance between plants and liave 
takeirfirm root, that the dust nuisance 
will be solved in a man tier both beaut i- 
lying and practical. The plants seem 
to tliri’i't ill tire diuUy soil. 

GWalrietnar PoutseEi, the Danish in- 
ventor, is reported to have succeeded in 
liglitiug incandescent lamps by the 
wireless transmission of an eicctrie 
current. 



.An experimert, successfully con- 
ducted in Rhode Island, may result in 
ending the dust nui.sance [in steam rail- 
ro.ads. The ]\^cw York, N’ew Haven 
and Hartford road, finding that a 
stretch of its shore lire route from Bos- 
ton to \'eh-v York tbrungh Apponaug, 
li. L, was except ion ally dusty during 
the summer montlis, jumghl a method 
of overcoming the nuisance. 

Xew rock, ballast was laid Ijctwccci 
ihc rails, but the dust from the banks 
of the cuts still remained to be dealt 
with. Engineers figured and planned, 
until a landscape gardener ventured a 
'■guess^' that some kind of growth along 
the s.»ndy bit n kg rniglit be the desired 
solution of the problem. 

Horticulturists were consulted to 
find a bush that would grow in ^.and, 
that wonitl not catch fire from the 
sparks from the loc.omoti\ es, that would 
grow year after year, and that tvould 
act as a blanket to bold doivn the dust. 
After 3 long study of the matter the 
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A reTnarkaljle outfit for 
icitig lumber roads ior log' 
sktddin^^ has been devised 
by a lumljcr totllpiny at 
Oconto, Wis., and used 
with perfect success. It 
consists of a water tank 
Sn ft. lougj 10 ft. ividcj 
and & ft. higli^ mounted 
oil runners. On top of 
tlie tank is a Ift-hp. gaso- 
line engine geared to a 
centrifugal pump. This 
furnishes a stream of 
water, which is played 
over the roadbed while 
the outfit, ia being dragged along liy a 
steam traction engine. 'I’lie Icy sur- 
iface thus provided is cxcdlcut for skid- 
ding purposes. 



GOLD FIELDS DISCOVERED 
BY SCIENTISTS 



The Porcupine gold fields, situated 
alniof^t due wes^t from MathcsiOTi on the 
Teiniskamitig ^ Northern Ontario rail- 
way, now being worked with great en- 
ergy and profit, were the discovery 
of government geologists instead of 
pro.s.pectors. - Geologists no ted gold at 
Porcupine as far back as lSf58, hut dis- 
misfied the subject with casual refer- 
ences in their reports, following out the 
rule that it is the province of the geol- 
ogist to determine the chances of locat- 



K£iB.(]-F]mtaLnjc ilppar^ttii for LogeinR CiEnfii 

ing . mineral in a given section, not to 
find mines. 

Until two or three years ago the Por- 
cupine area was difllcult of access, and 
little pro 5 ]>CGtlng was done in it. The 
information concerning it was practi- 
cally al] contained in the reports of ge- 
ologists wlin took part I in ‘the 'base-line 
w^ork and the township surveys. 

It remained for a man named Wil- 
son to turn to account the information 
on record stating that ‘^the district 
gives promi.se a gold field.” The re- 
sult was what is known as'^'tlie Dome" 
property, and many other finds. 



Muhiee 



MOTOR ICE HARVESTER 

The superintendent of a Boston ice 
company has brought this motor icc 
liarvcstcr ttj a stage of de- 
velopment in which it has 
proved itself practical. It 
w^eigbs but ti.iO Ih., anti is 
driven by an l^-lip. engine. 
The four-bladed cutter is 
genred to make 1,800 rev- 
oltitions per miimte, trav- 
eling 9,00(1 ft., ovhile the 
traction w'hecls, wlikh en- 
gage witli the ice and 
force the machine along 
on its r-unners, make 10^,^ 
revolutions per minute, in 
whicli time tlie machine 
travels £2% ft. 



I .r 



>vnch1 



fT. 




POPULAR MECHANICS 



sso 





Orii; 'Pf Iffn Prunbh 

p3j[iaa ShDwui^ ficiEht cE Ram 



FEltJilKirai]|[h Hydraulic Lift LikI; 

CANADIAN HYDRAULlC-LlFr 
LOCKS 

Catta<l:i h;ia rwo great liydraulic-lift 
locks, localed o^n ilie 'I’feut Canal sys- 
teiTip fmc at FctcrHl^oroyghj a^^<^ the 
otlier at Kirkfield. It is ^aid tliat there 
ate tire liaclfs of tliis type in the 
tvorld, tlie remainii]^ tliree beidig; in 
J'lngUincl, France, and Hclgiujtif but 
none of tliese appruaclies the Peters- 
boroUJjh lock in 

Tins lock cost the Canadian govern- 
tmint -^SlKCOdn, arc! some itlea of its 
imnnerisity niay be gained from tlie il- 
lustraliodi, showing one of its main 
rntrg, the mc]i also SCCn in tl^C ]>ieturc 
giving a basis for comparison. EacEi 
TflTn is yo iiir in diameter, and has a 
tvorkin^ stroke of do ft. 

n’be KirkwotuE lock, which cost 
ifififiO.CiflO, was coiislrueted some time 
after file Fetersbomugli lock ^ras put 
in commission. It has a lift of 50 ft.„ 
and each chntnher is ft. long, 33 
ft. wide, and liolds ^ ft. if in, of water. 
The descending chamlier weighs 1,S00 
tons, and the ascending chamber l,™Cfh 
tans. The luckage is atcotnplished in 
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two or iliree 'I’hu pit for itie 

diainTjcrs of this lock iv;^s cxcavatccl 
out of solid rock, and has an averaf^c 
depth of HO ftr> a length of lUO ftr, anrl 
a tvidlli of 100 ft^ 



FLOGGING IN LONDON PRISONS 

r’lojjsingf, claimed Vjy sottie a 

survival of liarliartsni in Eni^laud, is 
given credit by others of being the 
most ptjtent factor in ridding T.-andoTt 
□f petty criTTiinals and assuring public 
safety, ifatiy criniinaTs become so 
familiiiT with the prison routine as to 
lose a IE liorror of it. In fact, life is s-o 
wretched lor certain classes of undesir- 
ables in Lojidnii lhat thev would com- 
mit petty crimes as a in cans of gaining 
entrance to a prison, were it not for the 
whole senne fear of floggings. 

The ent-'on in e-tails jsed for the 
floggings, has h(-[;n ilcprived of its 
knot!?, .inr| not laid 0]i as strenuously 
as in the old days^ ^vliile, wltlt young 
oflftTidcrs, the hirclt md is brotight into 
pEay, A physician is always on hand 
to stop the flogging should the culprit 



evi]ice signs of f-iintlng. Although the 
flogging punislnnent has thus been 
mitigated, it dcffifi not seem to have lost 
its effectivenessr 
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MECHANICAI^ WAITER^SEHVICE 
FOfi fiE ST AU RANTS 



A iiiechaTJiea] waitiir-H^rvite fyr rci>- 
tauraiits oi the quiek-hmch order, de- 
!^ijs^n[.;d to increase servinfr capacity and 




lr!eclu[iicAL Wd.iter Table 



to dispense with the of waiters, 

is proposed by a New Jetiiey inventor. 
The patron seats hiinself at one ot the 
tables, aanl indicates hi^ choice of dishes 
by punchiiij^ a ticket, which, together 
with cash to cover hIs order, he places 
in a money box and drops tliroui^h nn 
openings in the table* This bo.>i is car- 
ried to the kitchen by' means of a con- 
veyor^ tlie order is filled, placed on a 
tray, and atiComadcally delivered tO' 
the tafdc desi^^nated by the number on 
the order box, Chanj;:c, if any, is rc- 
ttirncd on the tray with the ftiod, W'bcn 
the patron has finished, he places the 
soiled disltes on the tray”, and starts it 
back to the kitchen ae^ain. 

Tine syafem is composed of sectional 
units oi' sing'le tables, one of which is 
sltown in tlie illustration, and may be 



arranged in rows against the wallSp or 
hack to back in the center of the room,, 
Tlie opcninj;;^ for the receiving of the 
food trays and the returning of the 
soiled dishes arc dearly shown, eh,s is 
tlie arrangement for punching the 
tickets. 



OILED PAPER UMBRELLAS OF 
THE JAPANESE 

Tlie umbrellas used hy the Japanese 
arc sirrilar in all respects to the paper 
parasols that are common in this coun- 
try, except that tlie Japanese treat. Elteir 
material with a vegetal fit oil which 
renders it impervious to moisture. The 
oil is obtained from the jjeeds of a plant 
[ l-^crtlla odiuoides) cultivated in some 
parts of Japan. A bushel of the seed 
produces about a gallon of oil, anrl the 
crop amounts to 350,1X10 bu. annually, 
Tbc oil is boiled and, when cch,)], is. ap- 
plied to the papetr nmbrcElas witli a 
piece of doth or waste. T3ie umbrdla!> 
are then exposed to the sun for five 
hours. 

The [jil-pa]R-r is also used in making 
lanterEJS and for window panes. The 
paper lantern Es in common use in 
japan for lights on 'rickshas and 
wagons, and as a hand lantern like the 
tin lanterns here. Oiled paper is used 
instead of window glass in practically 
.ill of the native houses througliout the 
eiu p ire. 



THREE- WHEELED ELECTRIC 
DELIVERY AUTO 

'I'hc little electric delivery automo- 
biles, installed by a large department 
store in Paris, have several unique and 
remarkable features. They arc tbrec- 
wbceled mac-hlucs, wdtli the front wliee! 
used for both steering and driving, the 
motor being mounted on the vertical 
pillar just above the wheel, which, hy 
the way, has neither forks nor springs. 
The chassis frame, made of pressed 
steel, has a considerable drop for the 
]>ci-rtion renerved for tbc: driver, and the 
two sections sweep upward and Inward 
until tliey join at ihe front. It is at 
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Front Wliffl 'with Mplvr Mt?ijjitint 



tllis ptJint that t]ic electric irtntor is 
carried, with its drive taken U] the front 
wli'cel through encased gearing, a verti- 
cal propeller shaft wdth universal 
plunger joint at its base, and a bevel 
gear mesluiig engaging with the crown 
bevel on the wiieel hub. 

'I’hc tnotor receives its current frotn 
batteries located beneath the driver’s 
seat. The speed is 12 miles an hour, 
xvilti a radius, on one charge, of GO 
miles. The machine ivas devised to 
worm its way through traffic that w^nuld 
cause a stoppage of ordinary vehicles. 
The front wheel being of caster type 
makes It possible to turn the machine 
with ease within its own length. 



companies to provide emergency light- 
ing, but is a furtlier improvement in 
that each lamp has its own battery. 



MOTORCYCLE WITH THREE 
REAR WHEELS 

An inventor in Camden, Maine, has 
attached two extra wheels to the rear 
of his motorcycle, converting it into a 
unique, but, according to hitn^ very 
practical four-wheeled motorcycle. 
The two extra whccis are held half an 
inch alcove the central wheel,, so that, 
w^hen on a level, smooth stretch, tliey 
do not come in contact with the road. 
In rounding corners, two rear wheels 



EMERGENCY LIGHTING FOR 
THEATERS 

The management of a Chicago thea- 
ter proposes the instaltation of a stor- 
age battery of several cells to furnish 
lights for exit lamps, thus making the 
equipment for each exit complete in 
itself. Each exit sign will also he pro 
vided with two lamps, the second of 
which is automatically switched on if, 
from any cause^ the first gfies out. By 
connecting the exit-lamp circuits in 
series by a tie-wdre, the batteries can 
be charged from the regular source of 
energy during norma] opera tiem, while 
any ioterruptioti to this supply leaves 
each lamp fed by its individual battery. 

'Ihc idea is similar to that adopted 
by one of the Great Lakes' .steamship 







and the front wheel, of course, carry 
tlie m,xchinc, anti cm rougli or soft 
ruaiij^, all tliree rear wheels come into 
action. 
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CHEROKEE INDIAN CLAIMS 
TO BE OLDEST MAN 

Tliat he is almost as. ntd as tlie United 
States is tlie proud daim o( James Sur- 



HYPOCHLORITE PLANT MADE 
FOR QUICK SERVICE 

Thu state board of health of Minne- 
fioLa Eias adopted what it believes to 
be an effective meatis of preventing uri’ 
necessary -delay in stenlj^atioji of 
water when disease threatens small 
triunici[ialitie5 of the stale+ by tlie con- 
struction of a small portable hypi)- 
chlorite plaait which can he set f]i 
operation in an3' part of the state 
witfjtn 24 hours. The plant consists ol a 
mixing tank, storage tanks and an ail- 
ministering device^ The tuisrjn^ tank 
jH to Ijc 30 in. in diameter and the two 
storage tanks or barrels will taold SO 
gal. each. From these the fluid is to 
be fed to the admiiiistering box, from 
wdiich it is drawn off into the water 
supply at the desired rate. It is esti- 
mated that this plant will easily treat 
a water supply of gal. per 

day, this being the inaxiinnm consump- 
tion of the smaller municipalities of 
Minnesota. 



Stirr# 1 :j WhOf Claims ^ 18S Vear* Old 

ret, a Chrrokee Inflhm living jn Tlfan-il 
County K Va. Surret has passed his 
ISftth birthday anniversary Jlnd is one 
of the oldest inhabitants of the Ameri- 
can cotiLinent. He Is also one of the 
curiosities of bis neighoorhood.and has 
lived for years in one of the log cabins, 
whicli are so common in the mountain 
districts of the SoUth. 



<[A school for dairying is to be estab- 
lished at Buenos Aires, where the man- 
ufacture of cheese and butter has as- 
sumed enormous proportions. 



SWITCHES CLEARED OF SNOW 
BY STEAM HEAT 

A system of steam pipes is utilized 
at the New Jersey Tcrmiral of the Erie 
Railroad to keep the switches clear of 
snow, 'I’he steam is led from the 
power house in the yatd through a 2-in. 
main., and is carried by l-in. pipes to 
each Switch, two lines of pipe being 
placed between the ties under the 
switch points. iXiring the severe 
stoms of last winter, the operating of 
the terminal interlocking system was 
uninterrupted. Tile snow melts as it 
falls, and no attention to the switch 
jioints is refjUiTed. 



E'i’he N^vy Department is experi- 
menting with electric cooking appara- 
tus on war vessels, the gunboat 
"Dixie^' having recently been equipped 
with electric ovens and ranges, and 
plans arc being drawn for similar in- 
stallations on practically all the bat- 
tleships and erulscrd. 
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HEAT 

By J. GORDON OODEN^ Ph. D., Prtf/fssvr a/ Pitysirs. Fiflii Ai-enue High Sciioat. Ptiis&ttrs 

PART XI 

STEAM, BOILERS AND ENGINES 



I F Tare bt ranktrl as the masl. useful 
acquisition imade by inan, surely tln^ 
ai>]>]icatiun tif it in tbt of 

stcsin as a. source oi power marks the 
advent of tlie suprertacy oi mankind 
over tlie forces of nature. 'Wlrcn ore 
sees n iocr.nnytii'e hundreds 

and thousands of tons of freight across 
a continent, or looks Upon a gij^antio 
">Iaurct;inia'’ forcing; its irresisribic 
W'ay tlu'oui^li a miglity ocean a^ainHl 
wind and tide, it is bard tet realize that 
the tiny ’vvisps of occasionally 

escaping into tiie open air, are respon- 
sible for all this rvonderful serv ice. 

Here is the secret nf it all, A cubic 
inch of water ^vheti iiealed sufficiently 
Tvill gi^i'c about 1,700 cubic inches o[ 
steam, almost a cubic locft, 'I'his sttratn 
is matle up of little molecules, moving 
backward and forward, u]> and diovu, 
ill every conceivable di^cl:r^r^^, like tiny 
]>c n du 1 um fi. 'I'hc s trifc i n g < if th e se little 
liammers upon a rest raining HUriace 
prod.uccs ivliat Is termed '‘pressure.’' If 
the cubic foot of steam derived from tlie 
cubic inch of ivater he confined in a 
space of say, one-half cubic foot, these 
hammers, bombarding tlic rehtraiiiing 
tvalls. will strike witli twice ihe force, 
and the pressure will be twice as great; 
if the space be made one-fourth, tlicu 
the pressure will be four times as great. 

Man has learned this sEinple secret 
ju.<il as the magician of old karued the 
Tnagit word which enabled him to open 
the treasure house in the Tnonntain side, 
and make Himself rich. Xt^verlEieleiis it 
has takeir the world a Eong time to 
understand all tins. Tlic first man who 
dinriy perceived it was tlie Marquis of 
W'orcester, an Englishman, confined 
in the gloomy tow'cr of Lonrlou. oivfttg 
tL> his loyalty to tlie ill-fated Charles 1. 
This roblcmun, in the weary days -oi 



his inipiLsoLimetiE^ noticed that if a 
weight were ]>lsccd on the lid of a tea- 
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kettle, the enclosed steam woulcl at 
I'eguLar interval.^ raise the weighted !id^ 
and escape. The full .iigni 1 1 c ance of 
this phenoisicno]!, however, escaped the 
distinj^Ut.^lied olrstr^ cr, asj hg had not 
tire slightest conception of its possihili- 
Lies. 

Worcester made an ingenious con- 
trivance for the utilization of steam 
pressure, but in no (leuse wa!^ it an en- 
gine, as the term is used to-day. As a 
matter of fact, altliougli Worcester is 
Qcca.sionalty spoken of as the inventor 
of lEie s tea in engine, he bad no thought 
of obtaiiiiiig meciianical motion from 
steatii power, Thi? distinctive feature 
was in ah probabilitv ajiplicd. CVCtl if 
it was not discovered, by amither ling- 
li.^bman, Thomas . XewTomen, who 
made the first steam engine that was 
jiTuctical and "did things.” The model 
cu' Xewtomer’s engine bad been in poa- 
ses.sion of tEie L' diversity rd Cilascow 
for over fifty years, and was used in 
the dc]iartment of natural philo.^^ophy 
of that institution as an important aid 
in the teaching; of this new and interest- 
Tirg subject. 
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One day in the year 17G/t tlie mode! 
(jrote, and it ^vas sent repairs 

to a young workinaii patronized l>y 
tlic L’riversity. 'J'lic workman, who 
was 110 fhtlier tJian. Janies Watt, wa^^ de- 

I] edited t\'it]i the opportunity thus af- 
forded him of making a carefu[ study at 
first liand of tliis wonderful matliine. 

J] e repaired tlit niodd, Intt made such 
additional improvements that it was 
prartieally a netv engine. If the credit of 
the di.i^covery of the inodcrn steam en- 
gine can he given to any one man. then 
that man h James Watt, !r IfSS, Watt 



Water is the ra^v material for steam, 
andj fortunately, it is the iicst and 
cilcajteaf materia] tltat can be u.sed in 
the formation of vapor, Water ]i,ts the 
fiighcst tem]jeraturc at the limit of pres- 
sure -tjf pratLjL:a]l V all a^'nilalile fluids, 
and is tlierefore the most ecoitoinical 
fluid as a vapor source, ^vltile it?i ahun- 
dance, com]>arative purity^ and cJteap- 
nes.s place 3t far beyond any other li?[tiid 
that might rival it as a vapor producer. 

Water has a very higli spec the heatf 
and an eiiornioinT amount of lieat 
energy is needed to diange it at T, 




patented liis invention uf the doulilc- 
acting steam engine and the eut-off 
gear for ittakjng steam w'ork expan- 
sively. Watt was alsr» the first man 
to adapt the steam engine to the pro- 
ductioti of Totar_y motioti, as he was the 
inventor of the crank in its application 
to the steam engine. Watt invented 
the governor, th red tic valve, parallel 
motion, and tile power indicator, As 
H tnattcr of fact tliere lias been only one 
great improvement in tlie ste^itn vTiginc 
!?ince iiis time^ nainely\ that of com- 
pound expansion. 

By slow degrees tiie .iiteam engine 
lias developed into the almost perfect 
mechanism of today. Many brains 
fiavo studied it, many hajtds have 
■\\'orkctl ujioiL it, Tiicre arc almost a-s 
Tiiany different ty[ies and forms of en- 
gines and boilers now as there are days 
ill liie yc^ar, bnt a If of tliem owe their 
efficiency to tlie titiy little molecules 
causing by everlastingly ham- 

mering away at steel restraining walls, 
some of Vidtich are fixed and ininmvalde, 
and others that sTip Ijark and forth in 
their grooves oi polished steel. 



into steam at the same temperature, no 
less than SCli J^ritish tLiermal units. 
In other words tlie energy needed to 
transform a pound of water at the boil- 
ing point into steam at the same tem- 
perature ivould raise almost a halt of 
ton of water one degree in tcmj^craturc. 
After water lias hecome steam, it heats 
more readily^ as only heat units arc 
required lor each degree the tenipera- 
ture is raised. Steam is not energy. 
J.ike electricity, it i??- siuipTy a carrier 
of energy from the fuel to the machin- 
ery that does the mechaTiical work. 
Saturated steam is the term applied 
tiv steain tliat is given off l>y boiling 
ivatcr, and is, of course, invisible. Tltc 
familiar wliite cloarl ^ve see emanating 
from a steam pipe owes its color to the 
partial condenKatiiin that has taken 
place. Sa titrated steam o^ves its teiu- 
pernture to its prcs?=i]rc, ami rrt:iy be 
either wet or dry. Supei'lieated steam, 
now coming so commonly into usfc, isj 
steam til at is heated t(.i a temperature 
above that due to the pressure, and tliis 
heating mui^E be done imt-side l>i the 
pressure of the water from which it 
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was generated. Superheated steam, 
course, contains more ecsergy tliati ihe 
iiatu rated form, 

Tlicre is a limit to the beating of 
steam, lio^vever, as it will disassn- 
ciate into its constituent gases f oxy* 
gen and hydrogetif beyond a certain 
point known as the critical tcoi- 
]>eratnrc, One great ad\-antage pos* 
scssed by superheated steam is the fact 
tliat it cannot condense until it has lost 
all of its HUperbeatanrl is reduced to the 
saturated fornt. As there is nlwayg a 
loss o^ beat bv rarllation %vliere steam is 
conveyed in pipeSj this loss in the case 




type of to-day is exrtremely interesting, 
and in every respect it bas more than 
kept pace with the development of t>ic 
engine, A modern holler is distinctively 
a work of art and a trtumi?]i of science, 
WlicthcT tlic material used be made- 
able iron, cast iroiij wrought iron^ 3teet^ 
copper, or various compositions such 
as bronxe or nickel Steel, every part of 
It is tested lor tensile stredigth^ com- 
pression strength, torsional Strength, 
shearing strengTli„ and resistance to 
bending. 

So far as cojislrticlton is concerned, 
boilers may be classed into tivo general 
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of Stipe rlieatcd steam ivill simply lower 
the ttinjierature of the superheat, huE 
not enongli to cause it to ticconn^ wet^ 
a& in tlie case of satiii'ated steam. Dry 
steam, of course, lias a much higher cfh- 
cicnc/ tEian iveL steam. ,Su]»erhcaled 
steam ts clearly indicated in the use of 
turbine engines, as the energy of tlie 
steam Is transformed directly into ve- 
locity. 

V\'ere there any condensation, the 
^vater ^vould interfere with this rc- 
sultt and ivould also ]>roduce corrosion 
and wearing away of the blades. The 
extra fuel rc(]uircd for superheating is 
comparatively sligiit, as 350 degrees of 
stiperiieat may he securcti at a cost of 
only 30 per cent, additional fuel. One 
disadvantage in tlie use of super luta ted 
steam, In tbc- case of turbines, is the 
tendency to produce warping in tlie 
blades due tn high temperature. 

Tlie evolution of the boiler from the 
simple bi'j.x used by Hero of Alexandria, 
about li(0 B. C. to the mod trn tubular 



divisions. The water-tube type, and 
the bre-tube ty]ie. As lias already been 
indicated in tlie course of these articles 
On Heat, water is ari exttimiely bard 
inattei' to lieat. The old type of '^tea- 
kettle'’ boilers, where the writer is con- 
fined in one mass, i.s far from econom- 
ical, at least as far a a the time required 
to “get Lip steam'' is eonceimed. It was 
soon perceived tliat tlie mass of water 
Ljt the boiler must be divided, in order 
to obtain more heating BurJaec. There- 
fore, practically all modeim boilers are 
either of the hre-twhe or water-tube 
form. Ill the fire -tube ty]>e, as the 
nnme ivould indicate, the hot gasesj are 
forced to travel from tlie firebox to the 
chimney tlirough tubes surrounded by 
water. In tlie water-tube boi let's, the 
tubes arc filled with water and are 
Completely enveloped by tlie hot gases 
passing over and among them, in the 
jouftiey from firebox to chimney. ]n 
botli types, prac fie ally the same result 
is obtained, namely, the exposure of 
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ftlatlvely fitna]] ({uajitiLics <'jf ^vattr to 
abiiiTd^nt hcatin;^^ 

Wlilfli llie L4vrt lordins is ilte inoi't: 
economitial aiuL efficient is a moort;4 

■''. -j/ 




TIk Flint TorUiie Englae Cautnet^ tiy H±ra -dI 
AltuBjtift 

qiiefttioii amon^ engineers. Tiiere is 
no doui>t but that tiie tvatei>tube form 
is SEifcr. especially when steam ab(.»ve 
l,iO lb, is user]. The water- Lube form 
aifio takes less time to raise steam, 
due to the better circulation iilt- 
tained than in the fire-tube. The 
ra]>id circulation in a watcr-tnlic hoUrr 
is due to tile fact that as the water in 
the tubes in the liotCeiit part of the boiler 
turns into steam, it is rapidly replen- 
ished by the risini^ of the cold w'atcr. 

Ill pi'actice, it lias been found that 
a fire-tube tmilcr require^* from twn 
to two atid one- half hours to raise 
steam to its w^rbrliinj; ]>rc?:Rure^ while 
steam may be raised to the same priint 
in a Lvatcr-tube boiler in less than an 
hour. If the time cTetnent to l>c con- 
sidered, the water-tube is therefiire tlie 
more ad^'antageons of tiie two. Uii- 
iorlunately for boiler practice, it is 
harrl to procure pure water. Rven tlic 
purest of natural waters contains some 
min era] constituents, and tlie constant 
distillation of the water to form steam 
leaves these mineral Halts, as incrus^ta- 
tJons and sediments that interfere not 



only W'itb the steam inpf capacity of the 
boilet, but also w4th its life, Tn a former 
article, the effect of dirt and grime on 
the outside of the hniler was Tncn- 
tioncd. and the serious loss of fuel elfi- 
ciency due to thin cause was com- 
mcntc<l upon. The incrusLatiLins within 
ihc Einiler have even a greater effect 
upon the enficieney. It lias been esti-- 
mated bv conservative englreerir thut 
H livtr oJ Hcalc onc-fourtli inch in thick- 
ness causes a loHjj of tier cent, m fuel, 
^^■hile half an inch of scale will result 
in a loss of ironi per cent, to bj per 
cent. 

An ordinarily good w'ater will contain 
all nut grains of mineral matter to 
ilte gall [Hi. A Rtatiouary boiler of about 
K'O hp. ca[iacity will evaporate tiCiO gal, 
of water ]>cr Itour. This would mean a 
deposit of grains per lioiirj or, 

as there are 7,000 grains in a gallon, 
■3 1/7 lb. of mineral matter will he left 
beltind by the steam every hour. Sup- 
pose tlie boiler were worted a 
of 2.5 days of 10 Einurn eacli, without 
rleaning; the liard scale and sludge 
formed wnuld produce the enormous 
total of over five hundred pounds. 

The corrosion producctl in boilers by 
certain impurities such as acids, grease, 
ga.ses, organic matter and so fortli^ 
greatly weakens the shell, and is a fre- 
quent cause of explosions, Nutnerous 
safety devices for boiler!^ liavc been 
patented, and many peculiarly con- 
struct ed boilers have been [lut on the 
marker, guaranteed to be absolutely ex- 
plosion-ptuof, but aij a tnattcr of fact, 
there no such thiiig as a boiler that 
cannot explode. The [inly safeguards 
arc first-class material, careful and 
frequent inspections, anrl ronipctert at-» 
tendarts who make it tlieir business to 
^vatch caref Lilly the needs of thefr 
charges, A boiler, like a human being, 
lias a normal life, and experience tells 
Us that while certain tyi^es may last for 
30 or 30 years, other forms, such as 
hiroTtltifb'c bfjllcrfi, rarely last six years, 

Steam engines may be classified in 
.several ways. First, as regards speed; 
second, as regards number of cylinders; 
third, the method of eshaUst ; fourth, 
the position of the engine, whether it 
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be liori^QnUl rjr vcrtital, A &b.uv -speed 
cnfjjnc has a long stfoke but compara- 
tively lew revolutions- jitr minute, 
’ivblk the higfh-speed type is distin- 
guished by tlie sliortncgs of its strobe 
and the greater uimiber of I'evokitioiis 
per rtinute. A simjdc engine is one 
that has onU’- [>ne cylinder, anti tlte 
steam is there lore used Imt once. If 
the cxliadst steam is lorued into a 
second cylinder and used a second time, 
the engine i* a conaponnd Corin, If a 
third cylitider be added, and the steam, 
originally at high pressure, |>ai^S(;s 
tbryiig}] two other cylinders at succes- 
sively iotver pressures, tiie type is 
known as a m])k-expaUitioii engine. 
The cj-tindefi^ of a com pound e ngine 
may be placed in a direct line tvith each 
other ant] Itsv-c a cntumoti piston I'od. 
.Such aji engine is known as a tandcin 
comjjonndr If the two tylindtrs are 
placed opposite each other, I tie engine 
is known as a eross-eotiipound, or cross- 
connected, compound engine is of 
course more efficient titan a simple en- 
gine, due to the lact that tlie energy 
slili remaitiSng in exhaust steam is 
util^^cd. ^Vith the same timotmt of 
fuel, the compound engine will dev'ciop 
more power than tlic siinplc tyf^c. 

An eTtgine tiiat e-Nbausts directly into 
the air against th,e atiiiosphcrie pres- 
sii re is k n n w p as a h i gh-p ressu re engine , 
and must work against an air pressure 
of 15 lb. to the square inch. A condens,- 
iiig cTigtiie, as its name would indicate, 
is one that condenses the eJtbauyt 
steam, relieving the back pressure and 
adding that much to the clbcicucy of 
the engine, 

The work done by an engine- is cal- 
culated in h-orsepoiver. A liof^sepower 
ts the ability to raise 33,000 lb. one foot 
ill one minute, or 550 lb. one foot in 
one second. The li-orse power of an en- 
gine may be calculated by using tlie 
PI \ N 

formula ‘ ' , in which P represents 

ry “1 j’l r I P I. p 

the effective ]irc5surc, T is the length 
of st]'oke, A is itte area of the piston in 
square indies and N is the iiuinher of 
strokes of the piston rod per miuute. 

Considering tlie question of power 
given Lo vx^ork dune, a steam engine is 



an extremely wasteful device. The or- 
dinary n on-condensing engine rarely 
lias an efficiency of more than 1(J per 
rent, and is general ly far below liiat 
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pei'cejttage, and eonsunies from tivo to 
tlirec pounds of coal per liorscpoivcr 
hour, The introducticjii of the com- 
pound, triple-expansion, and guadruple- 
cxpansion types of engine has raised 
the efllcieEicy considerably, lowering 
tlie consumption of coal to one pound 
per horjicpmver luiur. Nevertheless the 
greatest efficiency yet obtained in a 
steam engine does not exceed Sh^.h^ per 
cent., Htid this is obtained in the Nord- 
berg quadruple-expansion engine. 

The steam turbine, which is really a 
modified water wlieel driven by steam 
instead of wat^r, is rapiiEly Coni lug into 
lavor, especially on ocean-going ves- 
sels. The tntbiite occupies less Space 
than tile ordinary reciprocating engine, 
is practically free from vibration, and 
lias the great adx'aiiiage ol uniform and 
high angular velocity. Its ciliciency as 
compared with the best reciprocating 
engine is aljout the same, but mving to 
the advantages named is gradually sup- 
planting the older types of eEigines. 



C Planters ami matiuiacturcrs in the 
Federated Maiay States are experi- 
menting with oil made fro-m the seeds 
of tfie rubber plant and believe it can 
be developed into a valuable product. 
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GUN THAT SHOOTS WATER AS 
DIVER'S WEAPON 

European (Hvera are the ef- 

feefiveress of a new type of i^uti that 
slioots jets of ivatcr instead ot 
as a protect] oil against llie jnonsters of 
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tile deep that make dangerous the work 
of the men who tabor on the Hnor of the 
ocean, according to tlic 1-ondon ILluS’ 
trated News, A German is the inventor 
of the gun, which resembies an ordinary 
rifle in all its^ outward a5]iccts. Com- 
pressed air is the power used, the air 
being contained in a cartridge covered 
with India roblicr. The water is shor 
from the gim barrel with an enormous 
velocity and is said to have remarkable 
penetrating power. Its inventor claims 
to liave pierced armor plate of medium 
thickness with a jet from his gmt. 
Heretofore^ divers have been loreed to 
depend on the knife to defend them- 
selves against attack, ail previous ef- 
forts to devise a submarine gun having 
been futile. 



JAPANESE EARTHQUAKE- 
PROOF SKYSCRAPER 

A business firm in Tokyo is contein- 
plating the construction of a skyscraper 
building on lines similar to the plans 
OEcd in the reconstruction of San Fran- 
ciscOj wliicb are expected to provide 
against destruction from earthquake. 
Japan is a cotmtry of earthquakes, and 
the officials of the Tokyo concern be- 
lieve that tiic new building should be 
earthquake-proof, since it is a sky- 
scraper — six stoj'ies iiigh. 

People familiar with, the height of 
American skyscrapers may smile at the 
idea that a six-story building is con- 
sidered a skyscraper in. Ja[]an, Imt such 
ail office building, of modern American 
congtriiction, would, comparatively^ 
loom as high above a Japanese Street 
as would a 40-story skyscraper sur- 
rounded hj' S 0-story sky-scrapers, 
height being largely a matter of sur- 
roundings. 



FIRE ESCAPE OF FOLDING 
PLATFORMS 

Folding platforms, fastened to end- 
less chains, capable of bearing a weight 
uf '?,00b lb., arc a feature of the revolv- 
ing fire escape patented by a Danville, 
111., man. 

In tliis endless carrier device, the 
platforms, wdiich are placed 7 ft. apart, 
fold as they start upon their return 
trip and theti drop into a horizontal 
position as they I'each the top uf tlie 
[milfling. From eight to ten persons 
can stand upon eaeli jdatform, Tlie 
iveight of a child will cause it to de- 
scend, hut the speed of the descent 
may be regulated by merely pressing 
on the cable at the side, tliis acting as 
a brake- The ]]l;irforms are provided 
with chain hand-holds, but may he en- 
closed if desired. As the platforms 
fold, the device can he placed within 
tw'o inches of the wail. It can be 
raised as easily as it can be lowered 
and, it is thought, will prove valuable 
as an aid to firemen when ladders are 
not available. 
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FRENCH AUTOMOBILE-SLEIGH 

Aft autoiiiifjliilt, wind I can lie con- 
vened from a wheeled %'ehicle into an 
anto-slci^jh ir 15 minutes, bcinj^ 
maimfac lured by a Kj'encli concern lor 
use ill countries ivliere frequent snows 
make sndi; a type of machine dcsirablcr 

The runners are attached to the 
spindles of the ajile-trces in tlic same 
manner as wdieel.s. The trieans oi pnj- 
pulsioft is a revolving drum placed be- 
neath the front seat, and 
connected to the engine 
shaft ljy chain gear. The en- 
gaging surface of the dm in 
ccinsistfi oi notches or teetli 
spirally disposed, whidi pre- 
vents the snow rmm Htick- 
hig, I'lie drum Is hung in a 
manner that makes possible 
the climbing over of ordi- 
nary bumps or ridges in a 
road. By means of n screw 
gear tlie driver can regulate 
the amouiit of pressure the 
drum exerts on the roadbcfl. 

In charging from sleigh to wiieclcd 
vehicle, all that is required after tlie 
wheels have been substituted for the 
runners is to disconnect the chain gear 
running from the eiigine sliaft to the 
drum, and fasten the latter in Its 
highest position. 



A NON-PULL ABLE KAIL 

A null that once driven into place re- 
sists all ordinary eflforts to pull it, has 
been pa ten led bv a French fnventoi'. 
The point of the nail is fill I through its 
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center to nearly tw'o-thirds the dis- 
tance to the heaS. like a cotter pin, and 
as the nait is driven, the two parts curl 
into the w ofid. 



IRRIGATION IN SWITZERLAND 

Irrigation canals of insignificant stxc, 
ljut huilt under great difficulties, iiave 
been used for many years In the valley 
of ZcTEftatt, Swit?-erlaiid, lor the fer- 
tilization of the soil rather than for the 
watering of the fields. 

The valley lies at an elevation of near- 
ly ft. above sea level, near the fa- 
nums Matterliorti, and the flanks of the 
high peaks are cov’^ered wdth glaciers. 



The water which dows from these gla- 
ciers into the Visp River and its trib- 
utaries is made almost milk-wdiite by 
a line sediment ground from the rock 
by the glaciers ■ and it is this sediment 
that tlie water disposes over the land as 
fertiliser. 

The canals into which the water is 
tilverteil from the stream by' means of 
crude wooden troughs at tlie head of 
.some fall or rapids, run along embank- 
ments and are temporarily dammed by 
means of flat stones at points where it 
is desired that the water overflow into 
ific helds. 



AUTOMOBILES AS FEEDERS 
FOR ELECTRIC LINE 

Automobiles as feeders for an elec- 
tric intenirhan railway arc being given 
a practical lest In connection w'ith the 
Indianapolis, Newcastle & Toledo rail- 
way in Indiana. The service connects 
Greenfield, located a few miles away, 
W'ith the line, and was started with one 
14-passenger automobile. It was necea- 
Rary to increase the service tb-e first day. 
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A PREVENTIVE OF POLE- 
CLIMBING 

The r timber of deatlis and injuries 
resulting; from uimulhoriaed cliinbingr 
of poles sn]>p£jTtBng; high tt;n!iio>n 

electric wires in 
Switzerland., has 
caujicd the Swiss 
Association o i 
Electrical 
Engineers to rec- 
ommend the use 
Ff>J‘'^u-p5ne rings 
as a preventive. 

The steel spines, 
arranged o n a 
ring tor round 
poies, and on l>;irs 
for poles of Lite 
lattice type, are 
placed in such 
position as to 
make climbing 
above tlieni im- 
possible. Tltc 
rings or bars are 
detachable only 
by ra cans of 
socket keys, which 
are funiislied to 
no one but em- 
ployes. 



NEW ALLOY IMPERVIOUS TO 
RUST 

The discovery of an alloy Of chto- 
mtuni and C[rba[t thfit combines the 
hardness and malleability of the best 
tool steel with a resistance to corro- 
sion not possessed hy any of the steel 
profluetH, has been announced as the 
result of a long series ot experiments 
by Ehvood Haynes, an Indiana manu- 
facturer, whose particular hobby and 
recreation is chetnieat research. Since 
Mr. Haynes has been experiment- 
ing with tohalt in his private labora- 
tory. He first tried an alloy with 
nicfceb but had indifferent success. 
After a lap^e of ycar.s he took up the 
experiments again a short time ago and 
finally obtained, by forming an alloy 



eontaining £5 per cent chromium and 
7a per cent cobalt, a. metal which is as 
liard as the best tool steel and which 
showed an unusual resistance to nitric 
acid and bydrocltloric acid. Solutions 
of eaustic alkalies were totally wnthout 
act it m upon it, even when the alloy was 
boiled in them for hours ^ and the alloy 
was proof against all atmospheric in- 
llucncts, whether the air be rmiist or 
dry. retaining its brilliance and luster 
under the most severe conditions. 

The advantages possessed by the 
new metal are admitted hy' scientista 
throughout tlie country., although they 
are skeptical as to the ultimate wni- 
mercial value of the discovery of Mr. 
Haynes, because the two elements fltat 
enter into its compogitton are among 
the most expensive known to ehemis- 
try. There is but a litnited c|uantity of 
each known to exist En tlie entire world, 
and it is estiniatcd titat a penknife made 
from them, while it would wear forever 
ami would never rust, would cost from 
three to five times the price now paid 
for a steel knife. 



CUSPIDOR 5^0K CARS 

A netv cuspidor, espcci.alTy designed 
for the Htn liking comparluients of pas- 
senger cars, but jnsit a=i scrviceahle for 
office or lactnry use, lias, several prac- 
tical features. It is so constructed tliat 




Improved Cuspidar 



it can not tip or be kicked over, may 
be stepped on w'ithoiit the foot being 
caught^ artd is eafiily cleanetl. 



C Elec trie locomotives are to be used 
on trains passing through the famous 
IlooiUic tunnel. 




Copyrighted material 
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S^cuelil Paiuin on. CijMne Cat^an Uaeit 



THE STENCILING OF FABRICS 



Tilt stijnciling of fabrics for iiiterior 
hous^ decoration h a pleasatiL and fas- 
cinatinjr w<^rk wlikli requires only or- 
dinary ability and can be turned to 
E;ood use In making llte home artistic. 
Tile effeetj^ often obtained in slencil- 
on burlaps denim j coarse cotton or 
linen fabric, and 
thin isilk^ are very 
]}]eaHiing and Lite 
cost is usually far 
below that of por- 
tieres and cur- 
tains, which call 

be bon^Jit already 
made up. T li e 
fabrics that tv ill 
snccessiiilly lake 
Htencil ornumcn- 
tatioii include 
heavy tvoolen material with close or 
fluffy surl'acCh -ca-nvas, linen, all varie- 
ties of cotton goods, velours, velvet, 
and silk. 

Success in stencil ornamentation, 
JiOtvevcr, requires some knOwlc Jge 
of the method of working on the dif- 
ferent niAtcrials. Cuii.^eqnently , a few 
pointers given in a recent <>i the 

Upholsterer will Fjc of inu-rei^tr 

Oil Color can be used on all ma- 
terials except velours anil velvet, 
whidt must be u'orked with dyes. In 
designing for heavy wooleil goods, it 
is well to avoid elaboration of detail. 
The formsi should, for the most part, 
be large, anti when it is necessary to 
introduce small shapes they should be 
sEmpIle in contour. With goods of this 
kind, having rougli or fluffy surfaces, 



oil colors are the most satisfactory, 
and the oil paint niunt tie. let down to 
tlie consistency of tliin cream by ad- 
mixture of turpentine .and .a htllc 
quick-drying Japanese gold size, in the 
proportion of one part gold size to 
SIX pinrts turpentine. The heavier and 

llu flier the fabric, 
the more paint it 
will take, and the 
color gliould be 
kept correspond- 
ingly thin. Large 
bi'ushes are best 
for this work, as 
ni u c h dabbing 
sjjoils tlte effect. 
The char ni of 
variety can be se- 
cured, even tv he 11 
using only one color, liy working sortie 
parts wdtli a bruslt which is nearly dry 
and the o titers w'illi a brush kept well 
lined. 

The thinner the material, the more 
difl'iciilt it is manage the enlor, but 
such inatcrinl allows the most elab- 
orate designing. \VMieti the fabrics are 
iranspareot, however, great predsion 
of detail is difhcult, and the design 
must aim at .n (ilea sing effect in simjilc 
forms. . Linen requires speeiaE care, as 
the long, straight threads tend to lead 
llic color along, resulting in an irregu- 
Inr and cvxn blurred contour, Sotall 
brushes are desirable for w'ork on thin 
fabrics, and very thin work may be laid 
over blotting-paper with advantage. . 

In using dyes, some binding sub- 
stance Is required to make the material 
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washable. White 
<.iE egg is the best 
for tbi:i purpose, 
well milled into 
t w o lablespoon- 
fuls of water. Tbii; 
is used irstcad of 
plg.ir water to 
dll Lite the dyes,, if 
they arc iiqijid, 
and also serves as 
the binding me- 
dium, if the dyes 
arc in powder 
foriin. 'W'orlv done 
with dyes nuEst be 
steamed, wlien 
dry, in order ttj 
make it fast. This 
]■? accomplisbed 
by laying a damjt 
clotli on tbe back 
of the work and 
pressing a ]iot Iron 
over it until dry, 
thus creating suf- 
ficient steam to set 
tilt fixative. 

In stenciling on 
velours or velvet, 
tlie brush must 
not be dalrhe{|,but 
drawn over the 
surface afi in paint- 
ing. The color 
must be laid ou 
with tEiiu, Hat iing- 




hair brushes, such 
as arc Used for oil 
paiutiug, not tvith 
the yt-diuary sten- 
cil brushes. lu the 
case of velours, it 
i & necessary t o 
saturate the 
fahric tborfrUglily 
^vith water and let 
it dry before 
ivorkiiig upon it. 
This lays the nap 
and flatte ns out 
the creases. After 
the w'ork has been 
steamed, the itap 
can be raised 
again bv brushing 
with a soft hrush. 



Ncdt/ StJCE Pdrticjc with: StentJI DcEDialjDn. 



r..\ new Scrantan, 
Pa., hotel has a 
‘'Celtic palm 
rcMDm," with origi- 
nal Irisli decora- 
tions, and a "coal- 
mine cafe.'' The 
entrance to the 
latter is between 
t iv o columns of 
ebony d’he inte- 
rior is furnished 
rvith modern cop- 
ies of early Eng- 
lish oak forniiurc. 



CHRISTMAS-TREE ILLUMINATION 

By A. E. ADAMS 



A great many would, no doubt, be 
glad tn light their Christni.a5 tree by 
electricity if tliey only had the proper 
instructtttns for connercing tbc lamps 
to the supply mains. Let us assume 
hrst tliat you have a IlO-volt lighting 
circuit in the building and that you 
want to operate your miniature lamps 
from tills circuit. 

There are tw’o ways the lamps may 
he connecicd. In Fig. 1 cre sliovvn all 



the small Lamps connected In ‘’series” 
and in Fig. S they are connected in "par- 
allel.'' I’he lamps In these two figures 
are represented by the circle. In the 
first case, the IKbvolt pressure of the 
supply inatiis is distributed over all of 
the lamps, each lamp having a certain 
portl(.tn i)f the tidal, Tlie value of this 
electrical pressure over each lam|j will 
tiepend upon the relation between the 

resistajicG of the bmp considered and 



J 'jzyrirh m 
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tlio total resifilaiice 0i[ all tin; lamps. 
Tlii: -I’lor.tr ic:n] i'llrront is tliij iaiili' 
thrmiKit p^idi lann[i and all of musi 
be pei'feCl ; Ol 1 1 l" r* wise ifle circuit is not 

cotujdctt and tEie lanifis ^\ jll not lii^bt, 
n lL is tlesired tu operate, nay, l(l-vo!t 
lamps, tlicn tluTc nnc.’t lie eleven oj tite 
lamps Cinlne-Ctet] in series and all tliese 
mnst be of ttic same can die [lower. H 
thev are OOt of itle saOie caOtllejKCover 



and lied in a knot to jrre^'ent its pull- 
]Ei|;f out, 

Slartinj^ liov.', y.iy, l# ft, ironi tbe 
plug, cut one of the wires and fasten 
the tn'o ends to cme ol ihe smnl] 
socle ts (Sei- Fi";, [), TIlO remaining 
socket? can tioiv be etjually s|i.ii:£.'d lic- 
ttvf-ru the lirst one and llie etnis of ilie 
ctiivlf a srjcltel beiuii pkn e-r! ,nt tlic end 
to ]oin the ttco wdres and llitis com- 
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they will not liave tlie satlle resistance,, 
and the Itiglicr rciistnitice lamps (lower 
caniElepusver) cnight Ic burned out, diic 
to the CNoessive eurreEit. 

Jf vuU tvanf to itsc 3ant])s of any 
nthc]' VO 1 1 age tliaii 10, tiie lumiber ol 
]ant]J 5 yoit s lion Id have Iji the circuit 
must cOrresjlOinl ns near as ]>ossi]jle to 
tlic (pioticm: obtniincd ly dividing the 
Pital voltage by lEie voltage ol one oj 
the miniature lacnps, TliC material re- 
el uired for ail onLtll of this kitnl will 
consist of 1 he following itcens ; IID ft. 
of green silk-covcred lamp ctjid, one 
standird Kdison [dng, a ntiniber of 
nilniatuie tamps tvith socket .s. Ccni- 
nerc the fdttg to one end of tlir lamp 
enrd, elS, sliOwn bv I’. I''ig. 1 , tSic Ojo- 
reetiem being made as follows;; ent the 
cl u tit atld rtlbbet iusuliitidn Off tlie 
ends of the w'ires to a tU stance of alonl 
■Tk in. ait<l ttvi^t the stiiall sti'ands, 
ftjT till rig' each part of the cord, to- 
gether. 'J'he.se two coils slmuTd now 
be placed oiider the heads ot the t^vcl 
brass sc re tvs inside the |>h^g^ the cord 
being first passed tliroitgli LEie i [isolat- 
ing bushing on tlic bark of Ihi; plug 



Ijleic tlic circuit. Tlie small lamps are 
iJien screwed iiiio ]jlarc anti a lamp 
rr; III over] from the lighting JlMure to 
make j'ourn for tEu; ])lug attached to 
tlie end ot tEie coi'd. '['iie elrcnit can 
be controlled by means of the switch 
J]1 the Socket ol tlic lighting tj^Lurc. 

Jn tlic sec 1 mil case, each lamp Is eon- 
nee led dii'eCtly to the snip ply lUaiiis in- 
dependent of all ilic Others ami the 
electrical pressure acting npon it is. ilic 
tola! pressure of ihc source of su[)fdv. 
Lam [IS of different candle power can be 
used in this ease, liut tbev must all he 
rOns true ted to wnrk on tllC same volt- 
age. The 111 ate rial reciuirei! for this 
mitiit is the s^mo as that neefle^l for 
Ihe first cjilLi, evvept that tlic lam[is 
must lie of the .same voltage as the line 
upon wlllcll they are to operate, .^ny 
ruELsOnEilde miTiihCr nf ]am]j^ cafi be 

connect ed to I lie cord, and eacli socket 
simuld be Cunuetted to hotli wires in- 
stead of cutting one si<le nt the line and 
eon nee ting tiie socket .s ns in tin; pre- 
vious case, ]>icce of Inmp cord, 4 or 
-1 ill. long, may lia-i C one end conneeted 
to tlic stKiket and the otluT ends of 
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tiic Tvires soldered to tlie two wires 
lor Lin hi£; tlie main oirtuit, Tlie*e sold- 
ered joints sliould be tlioronghly taped 
to ]ircvent Ulc ^vlrec; from coming into 
electrical contact with each othcFr 
Mcatly dcsiijncd small lanijiHi of I'ariaijs 
colors can ac>\v be obtained, and tlic 
effect produced will prtnx very pleas- 
ing. Sojiie of tlieni are made in the 
sliape of candles and the effect in prac- 
tically the same, while the danger 
from fire is practically eliminated. 
The sockets may be attaclied to wires 
with a weight on one end so as tu 
hold them in an upright position. 

If there is no electrical current avail- 
able wlicn it b!5 dtHired and ymi must 
provide some means for 5 U]>plying it 
temporarily, a sirtnTll battery' of dry cells 
would operate a number of lamjis -jatiHi- 
factorily for a slu.irt time, but its out- 
put ig too small to make its use prac- 
tical. A storage haiter_y. however, wdil 
give excellent results and is convenient 
because it can lie carrietl from place 
to place. 

The storage liattery is one that is 
charged from some g^jurcc f>i electrical 
supply by sending a curretil through 
It, in the opposite direction to that in 
which it flows when the battery is 
being discharged. It u:iually con-^.i-sts 
of two sets of lead plates immersed 
in a siiliilton of sulphuric acid, Sudi 
a battery ha.^ a much greater current 
capacity than the dry battery, and its 
capacity can be inci'eased almost in- 
definitely by increasing tlie size of the 
plates composing it. A (1-voU battery 
that will give a current of one ampere 
for CO hours can be purehased from 
Hfcten to twenty dollars. As, how- 
ever, some of our readers may prefer 
to construct their owii battery, w'c give 
tlie following description of a very 
simple and in expensive one. 

You should first obtain a rectangular 
glass- jar, ^ in. by ,1 in. wide and T in, 
deep, that is to serve as llie contain- 
ing vessel for the plates and add. 
Kest procure three sheets of very thin 
jmre lead, In in. long and (y in. broad. 
L.ay these sltcets on top of each other 
atid drill as many i^-in, holes as there 
[s room f[]v Inside of the dotted lines 



showm in Fig. 3. Take three pieces 
of %-iii. lead, in, wide, and bend 
tbeiti into the form sliotvti in Fig. 4. 
The lead sheets sh(.KLil(l now be bent 
over a ^/^i-in. board aiid tlie ends riveter! 
tit the pieces. The com[]Ieted plate is 
^liowii in Fig. IS, 

Mix red lead and sul]>huTic acid into a 
thick paste in an old dish. (Acid hav- 
ing a specific gravity of about 1,1 
should be u.serl — a] way's pour the acid 
Into the water.) Fill one of the plates 
with this paste and bend down the 
edges Until tliey touch so as to hold 
llie paste in place. Any paste that may 
be forced out through tlae liole.i; should 
be scraped ofT, and the plates put aside 
to dry. Fill tlie lemaining plates with 
a mixture made in the same way as 
that ]Ust describedj except that litEiarge 
or yellow lead shrmld he nged. Place 
these two kinds of plates alternately 
in the eontainiTig vessel, starting with 
one filled with litharge. The long lugs 
of orse fiet sbrmld project Oil one side 
and those of the other set on the op- 
posite. All the long lugs on each side 
ghoul d be eonreeted, thus forming tlie 
two terminals of the cell. The surfaces 
of the plates should be alu^ut iV 
apart. Fill the vessel w’ith acid of 
about 1.3 density until Lite plates are 
just covered. Connect the cell to a 
direct-current circuit with a suitable 
re fil stance and pass a current of five 
amperes througli it for about 10 hours 
— discharge it atid then recharge it, re- 
peating the ojieratitm a number of 
limes. Tlie cojinections for cliargiiig, 
with the polarity intltcated, are ghow'n 
in Fig. 6, The plates filled with red 
lead are positive. Fully charged, this 
cell should give 2-^ &nd gup]>ly a 

current of four amperes for about 10 
hours. 

The voltage can be increased by con- 
necting several cells in series. The 
total voltage being the sum of the volt- 
ages of the individual cells. 



CChic ago has a new'spaper trolley car 
constructed for the purpose of trans- 
porting newspapers to various parts of 
the city for distrlhntion, 
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AIR PROPELLERS AND THE 
ICE-BOAT 

Motor ke-boats, drawn by aerial 
propel I et-s, wEll create interest itti joany 
of the lakes and rivers of 
the L'rtitetl States tliia 
winter. Some of them 
will ]jg cmtle, experi- 
mental niadiiiies,, capable 
of tneiliuni i&pred^, and 
some will probably attain 
speed fi ai hi^h as oO or tjO 
miles an hour. 

The illustration shows 
a boat bm'lt by an ice- 
boat enthusiast on Lake 
Pfacirl, New York. The 
propeller blades are 4 ft. 
long:, w'ith a 10-ft. swin^, 
and are driven by a 4-hp. 
motor. The speed is only 
10 miles an hour on fair 
ice. partially due to the 
fact that the -machine 
wxi^hs 150 lb. more than 
is necessary, and about 
one Ixorscpoivcr is lost En chain play. 



STAND FOR BAKING POTATOES 

A support or stand for potatoes while 
baking: has been placed on the market. 
It consists of a tin, 15 in, long by 3^-^ 
in. wide, with sides turned so as to raise 
the bodv' up froTn the oven, thus per- 
mitting a free circulatEon of heat. 




ITa-ndr Italtir 



Spurs, formed by cutting out sections 
on the top of the tin, make supports for 
the potatoes. In this position thev are 
exposed to an even heat on all sides. 



CThe new Brazilian battlesiiip “Minas 
Geraes,” one of flic largest afloat, bears 
the name of one of the most populous 
and progressive of the Brazilian states. 



AMUSING "STUNTS” FOR 
AUTOMO BILISTS 

That a ^'■mkhana, the name under 
which such sports as climbing the 



the fat men s race, etc., are generalized, 
is amusing when automobiles arc u^cd 
as accessories is demonstrated con- 
tinually. 

Such an event was recently held hy 
the Eastbourne .'Vutoniobile Associa- 
tion in England, and the program 
proved very enjoyable to onlookers 
and participants alike. Among its fea- 
tures were a bun-pegging event, a slow 
race, blind folded race, costume race, 
bending race, and an “organ-grinding” 
race. In the latter tfie competitors had 
to propel their cars, witli the engines 
dead, a distance of 30 yd. by turning 
the starting handle. The bending race 
consisted in running along a crooked 
lane without touching the poles mark- 
ing the boundaries. The blindfolded 
race weut to the entry who could nego- 
tiate tbc distance from one end of the 
field to the other first. Several of the 
drivers turned their machines com- 
pletely around and did not finish at all. 
Riding with each blindfolded driver 
was a companion authorized to take a 
hand if collisions threatened. 




Air'J*Tt»iH][«r [cE-Bc^at 



greased pole,, ca telling ilic greased pig, 
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USING THE POSTOFFICE AS A 
NOTARY PUBLIC 

A Unif^ne ?^hcTiie ivliich inveiitoi'ii 
]inay make ihe gftverument, tbrnuj^li 
the TTicdiuTrt of the pestoEhce., do llic 




f^er^ ite of a [lolary ]>uh]le in 
priority of eui invention, bap l>ecii pat- 
en Led by a Chicago iiivetiunv 

When an inventor ec.tr ceives an icica, 
he diiakes a iikelcli of liifi LuveailLoiij de- 
scribes it^ and dates it. tlicn lias a no- 
tary ptiltlw; witness liie signiiig;. This 
h necessary because tlie t|Lic!stinn nF 
priority may arise and must be proven. 

'rite entnbined envelope anil leLler- 
sJieet idea, however^ is el aimed to havt 
many advantages. 'I'lic invetitor fills 
out the :^llCCt. tvhiell fs printed in retJU- 
lar legal fortn, and writes liis own 



the postofhee it is stamped like all let- 
ter.s, sin ) wing the cjract daVf liour and 
minute it arrived, ami tlten^ as the In- 
V'etbLor lias addresH-cd it to lliniself, is 
returned to hini tliroitglt the regular 
eliatiTiels. jn thia way the goveriimetil 
gh'es a date on the invetition for the 
price (d a two-oont stamp, and the 
old method of liaving to disclctse the 
invention to a notary ptiblic is avoided. 



RED GUM WOOD BECOMING 
POPULAR 

IJuitdcrs of liEOidsoinely linishcd 
hmi.^efi and apartments, the manufac- 
turers of fine furniture and tlie con- 
f-utners of good linnljer petierally 
til rough out the l.'tiited States are gain- 
ing a greater res[iect for tlie old red 
gtim tree, which is notv producing 
W'Oud that Is kncuvn tlinnigliout Eu- 
ri)|ic as ""^commereial Circassian wal- 
dULt'' and Is ifjere regarded as the nat- 
ural suc^ccssor of oak in all branches 
^]f the woodwufkhig trades. In the 
United ^^tutes flit timlier lias ooly 
recently been utilised, a prejudice hav- 
ing lierelofore e.\isted against it, based 
u[]ou tlte now c?t[]lo[Jcd theory that it 
was given to warping, tw'i sting, curl- 
ing and otherwise heliavtng in a man- 
ner til, It rendered it unrlcsirahle. 

.\nierican lumber producers, assisted 







name a]id address opposite the trails^ 
parent openings lie Llien makes a 
skctcli of iiis invention and dcMerihe-s 
it or tlie space hehwv, fold.^^ up Lite 
sheet, scabs and st.mijis it, and deposits 
it in a mail box, Wlten it arrives at 



by the Forest Ser^'iee, have carried on 
a scries of cJiperimetiLfi with the gutn, 
however, w'hieli resulted in espo^iing 
the fallacy thf tlie theories formerly 
held and have brought the ivtiod to the 
fore as one of the most useful of the 
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ArnerlcEin forest products. Care must 
be exercised in ciiriEig' the litJibur, ami 
the preparation of tlie tree for its fu- 
ture use tiuist begin imtiiedlately on its 
leinj^ felled. 

'I'ln; lieart^vCHjifl of red s1iot.vs a 

wide rang:e of color and iif^ure, resent- 
hlingj in many rcspccts, newly cut nta- 
hogaoy, though aoniewliat darker. It 
is found in abundant quantity throu fall- 
out the Srjuth, especially in tlnj tieep, 
rich soil of the bottomSf and it is one 
of the most inexpensive of the woods 
used for general purposes. It has bceit 
extensively used in Kew' York and 
Pittsburg/and the new La Salle Hotel 
in Chicago is finished with red gutn 
throughout. 



COMBINATION ELECTRIC 
TOASTER AND COOKER 

By the use of a combi ned electric 
toaster and cooker j the breakfast eggs 




TiuE.ting' BKjd an4 Ptuebin^ EfiCi 3.t th« Stale TIlM 

or cereals may be cooked on top of 
tbc stove w'hitc the toast is browning 
in the toaster^ One operation docs 
not interfere with the other in any 
way, as the healing coils are under- 
neath the openings in the top of tlie 
stove and above tbe toaster^ which is 
in the form of a drawer. 



TORPEDO LAMPS FOR AUTOS 

The HO-callctI forpedt] type of auto- 
mobile body has led to tiic designing 
of a novel lamp of the same shape. It 
was first used on a famous British 
mabe of car during the competition 
for the 1 Vi nee Henry tropliyj and like 
t]ic automolrilc, is given this forin in 
order to offer as little resistance to 




the wind as possible. When the lamp 
is not in use, ii^ torpedo-shaped glass 
front is protected by a brass cap, which 
gives it a neat and unusual ajipearance. 
The cover also fits snugly over the 
hack of the lamp. 



GLUING A PIANO CASE 

All important stage in the making of 
the eases of grand pianos is shown in 
the illustration. By this method so- 
called one-piece cases arc made, Tlie 
clamp is kept in a vertical position 
while the work Is progressing, the caul 
boards or blocks being divided Into see- 
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tious and placed in position succes- 
sively as tlie veneered stock is bent and 
glued in place. 
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FLOATING WAREHOUSE AND 
ROADWAY 



CONDUIT MOVED WITHOUT 
INTERRUPTING SERVICE 



Manaos, one oi rHe mblicr ftn- 
roTs Drjii!, Ailuaied on the Rio N'e- 
River iiear its union witli the Ani- 
35! on, has a unique Jloalin^ tvarcliouse 



Diqrjn^ the reconstruction of the 
traction luuqiel under the Cliicago 
River at Washington Street, it became 
necessary to move ^l70 ft, of a +?-tn. 




and roadway for tiie transferring of 
eur^oc^. Tl^c dc]Jth or the river varies 
lo the extent of 4f.i ft. because of the 
tides, aitd for thi:^ reason the barimf 
cuinpatiy decided to anchor an im- 
inensc steel ivarchfuisci-hortC in iicroia- 
itently deep water. 

This float is flbO ft. long and carries 
jcveral warelunJses. ]t isn connected 
with the short ljy a roadway of IS 
»^pans, ft. lon^, each span made up 
of 10 fi^h-bcHy plate girders, the ends 
of which are formed into books that 
tit over shafts running transversely to 
ihc length of the roatlivay. Tlie shaft s 
are supported on steel floats of nearly 
rectangular cn^ss-sCction, At high 
^vater the roadway is level for its eii- 
Tire length, and afloat, but as tlic river 
recedes, the floats fall until each finds 
a resting place. The first four floats 
aj'e tlieii supported by steel girders, 
^^hilc the remaining floats rciit ^firvctly 
un the heacEi. 

Tlie roadway is CO ft, wide, and its 
grade at the steepest part is IS per 
hundred. An electrically drivedi tail- 
rfjpe system of haulage has tjccn 
adapted for transferring cargo from the 
ships and floating warehouses tu the 
shore. 



(TA new use for the vacuum cleaner 
w'as discovered by a Chicago elec- 
trician who freed his Jog of fleas with 
one of these modern machines. 



duct lint, ttHitaining clcc^tric transmis- 
sion cables. It was at first proposed 
to abandoti the conduit temporarily, 
but the electric conijiany's engineers 
decided to move ihc entire length at 
the same time by means of jack screws. 
Ttie disrantc It wa$ moved was ft. 
at one cud and 9 ft. at the other. The 
conduit was raised, timl>crs were 
placed underneath, and rollers, consist- 
ing [jf short piece* of pipe, set in posi- 
tion. The actual movirg operation 
iva.* accomplished in less tlian two 
hours, and at no time was service inter- 
rupted. 



A MUSEUM OF ILLUMINATION 

^fn^l^ch has a remarkably interesting 
public museum in which the various 
stages of development in illumination 
may be sttidied. Parsing through the 
cxhitjition rooms, the visitor can trace 
the gradual development of lighting 
frotn the pine splinters of centuries ago 
to the neu'est lamps of the present day, 
Ko stage ].* lacking from the pine knots, 
grease swabs, candles, and oil lamps to 
the moHt recent inverted incandescent 
gas burners and electrical fixtures. 

.■\ special section of tlie museum i.s 
devoted to the development of street 
liglitiiig, the gradual transition from 
the early l>eatons and oil lamps to high- 
pressure gas lamps and flaming electric 
arcs of today being shown. Old prints 
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ahoiviti" the applJci^tiLiTi of tlie tnidc 
fixtures! of tlie past %vitl 
also be on exhibit. 

Intensely interest in to vibitors is 
the fact that the hxtLires., old and tie\s,' 
alike, are rot locked away in inacces- 
sible glass caseH. but that ninst of Lliejn 
may be ligliCcd up, so that an impres- 
slcjii may Ln; ri-aiiEly griined of the uctual 
illuminating po^ver. 



CRUDE OIL ERADICATES 
GRASSHOPPER PEST 

By the exercise of a little iiigeiuEity, 
J, O- V. Eias rnl his CanfielfL Colo., 
iarri oi a pest uf grasshopper?, and 
provided bints elf with more than :^d 0 
b(]H;licls of feed for his chickens 
during the winter. Tlie :ilf;tEla fickL 
on IVIr. Wise's place were nverrun ivilh 
grasshoppers during the past summer, 
"hit ]>tst bee rime so great that some 
means of eradieatitig It was ntcessary. 
Mr. Wise devised a drag equipped with 
a trough i,v]iieh lit ]>art 1 y Idled witli 
crude oil into wEiich the gfassbi'pjjers 
wlicre bruslicd as the eontrii'ancu: was 
dragged across a fitid. W'itli the use 
of nitic barrels of oil, more tlian "^00 
buslicls ot grasshoppers liave been 
gatliertti in. Mr. \\'ise piled thcni in 
the open field to dry and inteitds feed^ 
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Eug ihetn to liis elijtktns dtming the 
cold winter months wheEi there will be 
no bugh €JT n tirnis. 



NEW KIND OF CLOCKED 
STOCKING 

Cl (.Hiked -Stockings of black silk are 
considered very carred. even for for- 







mal dress, but the clocks referred tc 
are not of the variety here shoivr 
This i.s a British snggestiem lor the 
^'faddy” season. The stiap is of tin: 
same kind used for wrist watches, but 
is longer. 



ANALYSIS OF WATER BY 
ELECTRICAL APPARATUS 

Pure ivater is known to be a very 
im|ien'ccii electrical conductor, but 
small (jUanlities of disstilved substances 
greatly i tic lease Its cotiductivity. 

Tlterefore. electrical tests of water are 
bfirig nuidc in KilglamJ, Hot Lu gel a 
precise measure of the degree of hard- 
ness, or of other iinptu'Ety, but a suf- 
Jiciciit measure to indicate wlietlier 
liirthcr ana [y. sis is needed. 

The water to be tested is introduced 
into a special ^■-tul)e contEiining plati- 
num electrodes, and the electrodes are 
connected to a direct -reading con duet - 
anCfr Inrlloatar. T^v a suitable choice 
of the dimensions of tlie V-tube, the 
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conductance of the water ts decitniilly 
related in a simple maimer to the con- 
duct ivity,, so that Lite latter can he read 
off tlie scale by a shik of the decitna] 
point. 

The system is used in the supervis- 
ion oi steam plants and water-solter- 
ixi 4 j plants, A ^'cry fair estimate ot ilie 
degree of purity in boiler water can be 
made,, and the danger of priming; may 
thus be foreseen and avoided. 

Pure water, according to the prevail- 
ing theory, is virtually an insulator 



because of tlie poxverfut chemical union 
ol" the atoms ^vhLcIi compose its mole- 
cules, The atoms are tied up in molec- 
ular groups, and are not free to wander 
with their electrical charges under the 
influence of an impressed difference of 
])otential. On tlie other hand, a small 
quantity of any electrolyte, common 
salt dissoivetl in water, for instance, is 
immediately ionized or split up into 
separately electrified atomSj which are 
free to move in the w’atcr and to carry 
their electricity ivith them, 



THE MAKING OF ARTS-CRAFTS LAMPS 

By JOHN D, ADAMS 
PART V — Reading Lamp 



W HILE the maE!ing of this lamp the mortises- already made. Four little 
will require Some little time and mortises .should then be cut in each of 




c o Ti s i derable 
care, there are 
no particularly 
difficult [ e a- 
turcs or any- 
thing requiring 
the use of 
special tools, 
and the ama- 
teur craftsman, 
with his saw, plane and jack 
knife, will be able to work it 
out from start to finish, and 
that at a total cost of hardly 
one dollar. 

Start the construction with 
the baseboard, taking particu- 
lar care to get the ''end” wochI 
smootli and perfectly flat. 

Nejtt prc]iare the two 5- in. 
blocks, and after trim- 
ming them up to size, ac- 
curately mart off tlie 
positions of the four mor- 
tises for the ends of tlie 
four corner posts. These 
four posts should now be 
smoothed U]», cut to a length, aitd a 
ten-on formed on each of the ends to fit 



the posts to 
receive the 
ends of the 
eight cross- 
pi e c e s to 
which t ii c 
small V e r- 
tical slat!^ are 
attached. Fit 
the t(.>p and 
bottom blocks and the four cor- 
ner posts all together, and de- 
termine the exact length of 
these crosspieces, which should 
then be gotten out and tenoned 
to fit the mortises already made 
tn the corner posts. If all these 
pieces fit properly^ proceed 
with the putting together. At- 
tach tlie lower block to the 
base vTUth gluc and screvvH, 
set idi from below. Con- 
nect the corner posts with 
the crosspieces., and fit 
the latter to the lower 
block, after wliicli tlie top 
block should be placed in 
position. Use glue and a few small 
wire nails at each connection, The 
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three slats lor cacli side 
should n t] IV be ai' 
i ached, us [ 11 ;^ a lar^e 
JicEided brass nail at 
ca^di end. On top of 
the ^vliokj fit a block 
mcHsurin^ le tn. iliick 
l)y ii]- square, and 
inatte the four ]>racket 
arms that support the 
shade, tvhich are then 
to be fastened with 
glue and a screw in 
each ojie. 

Ji] order to nisbe tLie 
cardbtiard frame lor 
the ahadef it ttdtl be 
necessary to have a 
slieet nea surlily 3SV^ 
l>y in, 'J'hc [lai- 

teni is very shnpLe, and 
after clra^ving the large 
drtle <)jt the cardbuanl 
and spacing oflf four 
chords oi' ly in, cftcli, 
the rcniaiiiiiig lines can 
be drawn in in a few 
inoTTierts. If the card' 

hoard is rather tight, 
the reader inay exercise 
tiis ingenuity in ^vrirk- 
ing out a design requiv- 



iiig ilie use of several 
cross strips, wdiich wiil 
inaLei'ially stiffen tlie 
framework. As in the 
prtwiiJtis drawings, ttu^ 
dotted lilies indicate those 
til at arc to he nicrcty 
scored for beEldiilgj ^vIliLe 
the lull [lues are to be cut 
clear tlirougln Alter giv- 
ing all the angtes a pre- 
liminary bend (Wer Llie 
sharp edge of tlie taldc, 
connect the first and last 
sections with glue, hold- 
ing the i’Oniiectithn hratllv 
wlL]i \v eight a lor an hour 
or so. 

\Mn;Ti set, bind tliis 
and Lite otlier thrive 
edges wiLh passO'parLout 
tajiCj [iftcr will cl] benrl lilt 
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extra strip* at the trip acid bottom in- 
ivard to a lioriEontat position, and con- 
nect them witll a paper fastener at 
each Corner, After biiiditiig' all tlie 
angle edges, paint a dull black, Tlie 
colored paper shontd now he shaped 
o[i and receive ivhatci'Cr (lesign 1* de- 
sired. Aft previously suggested,, a 
heavy drawing paper ivith the design 
worked out in water colors presents 



ati excellent opportunity for artistic 
treating nt. On a large surface, such 
as a side of this shade, always use 
paper that conies in sheets, so that 
there will be no unevenness. One or 
in ore lights, as desired, may be used, 
the Cord front which should be run 
down the center and out to one side 
through a groove in the hottoin of the 
base. 



COAL DUST IGNITED BY 
ELECTRIC FLASHES 

Tile use of electricity in mineft makes 
the experiments recently carried on in 
England tn determine the danger of 
coal dust explosions through dcctric- 
flagh-cs, of much interest to mine oper- 



ators, The experiments show that dry 
coal dust in bulk is a non-coiiductor, 
but w'hen made into a paste with 
water may cause a short-circuiting 
flaslij if placed betivcen electrodes. 

If it flash is produced, as by opening 
a switch in a cloud of dust, an explo- 
sion may be: produced. The character 
of the dust cloud and the strength and 
voltage of the current broken, affect 
the readiness with which the dust Is 
Ignited. .At medium voltages, direct 
current ap]icars to be more dangerous 
than alternating. 



CHIEF ENGINEER'S CABIN ON 
GREAT LINER 

^rliat the chief engineer ol a great 
ocean liner cannot get away from his 
machinery, even when in his cabin for 
rest, tft demonstrated i]t the accompany- 
ing illustration of one of the calling. 

Xeatly fitted, so as tiot to 
appear too obtrusive, but 
aft ornamental a* possible, 
are a great number of in- 
struments and indicators. 
In the corner above the 
bed is a switcliboard on 
whidv is placed a pilot 
tamp, tvith controlling 
sw'itch ; a fuse box ' a tele- 
phone to the captain's 
room; switches for motor 
to drive a small lathe 
fitted in the cabin, for an 
electric heated kettle, for 
the telephone, anj ven- 
tilating fan ; a bell push to 
mess rtKiiO and pantry, 

and a telephone to the 
pantry. Tlie electric 
kettle and the coonections with the 
pantr3" arc for obvious ptirposcs having 
to do with the engineer's inner ma- 
chinery. 

Adjoining the switchboard is tlic 
speaking tube to the engine room, a 
standard thermometer for testing the 
working set, a gauge .showing the Ian 
pressure in stokehold for the forced 
draught stcam-pressure gauge, and a 
recording Instrumeiit for indicator 
paper to show the tllagram uf each 13 
hour.'i’ work in fluctuations of boiler 
pressure. Then there is an instrument 
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whicti makes a record oi llie ikioyc- 
metil3 of ihe doors into tkc provision 
thamhers, iound useful in many cases 
where the atteiidaiit does not realize 
w'Jiat tlie lre(jUcnt opening of a dool' 
into a frozen-meat eiiamher means to 
the niacliitiery and those in ch^rj>e 
of 3 e ; a bydroscope for testing the 
liuniidity of tlie aii% winch is very 
iisefni tvlien chilled meat is carried at 
a critical temperature i atnl an instrii- 
meiit for showing the temperature with 
percentage of mois-turc, critical point 
of ntoisture deposit and rveiglit of 
moisture in the atmosphere, etc. 



P ft. more was added. The waits were 
tlicn increased in lieight as the w’ork 
of si 0 king progressed. I’or *lie pur- 
pose of tannehing;, a false bottom of 
I'^-in. plankings as tltoroughly calked as 
tlte seams of a wooden sltip, was put 
in 1)1 ucc at the top of the shoe,, and the 
working cliamber filled wilts air to 
prevent its grounding. 

Tlte walls of the caisson were built 
of timbers 1 ft. square., and Fire about 
fiO ft. high. The interior is divided into 
IJi W'orking cliatnll'ers a]J]jroKiTratcty 
by S5 ft. in area. .-^11 seams atid 
joints, in Inith T\)of and walls, are 
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CAISSONS OF THE NEW 
QUEBEC BRIDGE 

The caisson for the north tnaiti pier 
of the New Quebec bridge ’ivas 
launclicd Fcccntlv and the uork of 
sinking It into position is well under 
way. 'I'lie aij^e uf tlie cai.sson, wliich Is 
180 ft. Eomg, 1)5 ft. wide, and displaces 
ahnut V,,iH10 tons of water, rtuulc the 
lautichliig a most important feature of 
the work, and as promi resit a part [if 
it as is the launch iitg of a ship. 

At the tirre of the launchitig, tlie 
walls of the caisfior had been built up 
to a lieight of 33 ft. y ir, .-iliove the 
shoe, and immedlateiy afterward some 



calked with oakum, jiitch and tar+ 
Bracing bulkheads extend to a height 
of 2i* ft. altovc the shoe, «rd beyond 
this point and to ilie required lieight 
tlie walls arc ijraecd against external 
as well as inlertial .sliear by means of 
a concrete retaining wall, ha etc red out 
from the top towards tlie foot. This 
arrangement makes further exterior 
timber bracing unnecessary and per- 
mits the filling of the caisson wHth a 
solid block of concrete. Wheti tlie 
caisson b finally placed in position, its? 
bottom will refit about Pj' ft. below ex- 
treme high %vater, wltich is said to he 
as ilec]> as work chf Lldfi cliaracler lias 
ever been carried. 
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POWERFUL FOURTEEN-CYLINDER AERIAL ENGINE 



One of the iTLoSt remsirkable engines 
for serial craft ever devised is here il- 
hist rated. It cylicnietii and 
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easily develops 100 hp., yet weiglis 
only 360 lb. 

Jt consists of t>vo sets of seven cylin- 
ders each» mDiinted on a crankcase^ one 
set being staggered in relation to the 
other. Except for the fact that they 
are inoutned on a conimoii crankcase, 
and revolve together around the same 
shafts the two sets are independent, as 
each one has its ow'n magneto and its 
own lubricating pump. 

The operation oi the engine st a 
speed of frqtti 1,100 to 1,^00 revolutiona 
a minute makes a draught so great that 




Sld-t Vi^ cf Engine U(iijn!ca cn. Shaft 



it is almost im possible for a tnan to 
staiid near it, acid the sonnd is one con- 
tinuous roar instead of a series of ex- 
plosions, as in liie crdtriary motor. 



A rcrnarkable feature of tlie engine 
Is tlie entire absence of vibration. The 
(-Cylinder anodel of the same engine,, 
tlie Gnome, wdiich lias already proved 
its alnlity in many aerial Jlightaj, gives 
Seven explosions ever}' two rcvohltions. 
while the 14-cyiinder luode] gives seven 
explosions forcacli revolution. Because 
of the fact that tliese engines revolve 
with the shaft, the gasoline supply is 
taken tlirough tlie hollow crankshaft, 



SHOOTING FLYING FISH ON 
THE WING 

Fishing with a shotgun is the newest 
sport the people of Honolulu liave de- 
vised. Flying fisli are the target.s 
toward which the shot is directed aiid 
it requires no little skill to get a good 
Ijag of game. 

The hunters use a steam launch and 
carry shotguns of their fa%'orite bore. 
The fish arc “flushed'’ by the launch as 
it tears through the ivater and make 
.^hurt flights of from thirty to a hundred 
feet. There are differeut si^ies of the fish, 
the larger kinds being found further 
out from the shore. Tlie height of their 
flight varies with their length, the aver- 
age being from a foot to three feet 
above the water. The utmost skill in 
handling the gun is necessary. The 
refraction of Ught on the water, the mo- 
tion of the boat and the swift flight of 
tlie scaly game, all tend to make the 
sliooting difticult. After the fish are 
shot, they are brought into the boat 
with a dip net. 



OThe people of Texas have $4^,000,000 
invested in automobiles, according to 
statistics compiled by the bankers of 
the Lone btar state. 



tIA post card, fiS in. long by 38 in. 
wide, and \vcighing a fraction less 
than -1 lb., was recently mailed from 
Enid, Okla., to a firm of lawyers in 
Austin, TexaSf the postage costing 
$1,30, 
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What’s the Matter with the Furnace? 




By ALflEKT E. PARSONS 



T he diill fall hrcc^cs carry 

HDf this query wliei'ever rcaort is 
IiueI to bcit-air to raise the cem- 

[icrattire of the liomc and oFhce above 
that oi the bleak outside atunosphcre. 
"'It STiinkcs.” “It [lots not ^ive olT itifti- 
cieiit heat." "It §£■!%' es off too niucii 
heat.” "It cats up too much coal.” 
"Tlte firegoe?; out unless watdied every 
minute."’ These arc onlv a fc^v olf the 
tales ol' woe to 1>e found rm the repair 
ortler pac.1 rjf e^'cry birnacc 3u«n, and 
his days and tiights are filled hvltli toil, 
b eg IT n ling abemt SC(>teuiljer 1 anti last- 
ing; w'ell into the winter. 

A si lie from the fact that each furnace 
in o|J oration is a distinctly individual 
p la tit with coiiditiotis govern ing its use 
and operation that might be totally dif- 
ferent front the faetnrs that play an im- 
portant ]^art in the ttse of the duplicate 
platit next do*r+ there are several simple 
rules to be followed tliat will make 
economical operation easy. Cleanliness 
is the first rule to be observed around 
the firebox, the pipes and flues, the ash- 
pit and the coal bin. JIanI coab such 
as is used in liousc-h-qating almost en- 
tirely, prodtLces little soot, althoiigli 
there is a small accumulation tn be 
cleaned out. The live principal causes 
for oOtll plaint that are quoted are tlinsc 
tire furnace repair men most frct|ucntly 
hear, and coiumon-seuse inetliods will, 
in tlie majority of cases eliminate all 
of tlieni. 

Some smoke is inevitable when the 
first fire is kindled. The beat generated 



by a fnrnace is part of the force used 
to setid tlie fiitioke up the chimney. Jti 
the summer, the clilmrcy ard flues get 
cool atid dampj and the first heat that 
comes frotn the fire goes to dry them 
out. It does not furnish enough force, 
therefore, to petfurEn its ofbre of rl rill- 
ing out the smoke, and part of this 
comes into the liouse by backing out tlie 
feeder doors and other oiJcuings. The 
most eiunmoii cause of cousLauL smok- 
ing after that is too much draft. The 
average inati in making up a bru opens 
his draft ^vidc to make the wood he 
uses as kindling burn frecU\ He slionld 
leave them ctpen but a feiv nilmites, 
long enough for the tvcKid to catch fire , 
well, anc.1 then reduce them to a volume 
necessary to kee]> the wood burning. 
W'icle-opeii drafts make the ’.voorl burn 
fast and prodtice such a vast anionnt 
of smoke that the flues cannot carry It 
off. It nutLirillv hacks out of tlie first 
opening in its course and spreads 
through the house. Wide-niien drafts 
are also one of the causes of in sufficient 
heal, tfinugh 3iot the main caituc. 

Tf the furnace is ol the right size for 
the liousc to lie heated, and is properly 
installed, there are two other important 
things that can give rise to comp] a ini — 
tfie aecurmilatloEi of ashes in the ashpit 
and the inisit.'ikcn idea many people 
have tliat the fire should 1:>e hanked 
with cintlcrs at right — the time when 
most of the troubles of tliis character 
arise. A dirty furnace also catiscs poor 
heating. Ashes should never be al- 
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lowed to at^^dmulalc. If l>Einked up th(;y 
flioke the draft, permittir^; little rtr no 
air to react! tlie Jlrebo?t fronn benc;itb. 
'I'liis ii also tllC cansc ol tlie nielllLI^ of 
the bars. iifs coUl air can ^eL 

tliroufth tbe tiars to ciiualize llaei]' tein- 
]tcr:Lture the lire simply Tnclts tlic cast- 

j]if. 'I'lic ti3c os' asbi'.^, frocn ^vlli^:l^ all 
the beat has been o>;tractod fn the 
previuiis biiminj: m:il, serves oo piir* 

]JOPt (UluT than Uj dioke ttic tire from 
above and tltcrcby reduce the lieat. 

Tlie consainptiutl of coal i.s [governed 
la rifely hr tlte kind of funiare in wbich 
it is used,, altlujiii^li there arc certain 
general rides tliat may lie followed. Tf 
there an: no spaces Ijetwccii the lum[js 
ul cual, tlici'c can he liille air in the 
ti rebox, and tOlllbu^^lLOn will l?c ]ioor. 
[t is [leeessarv, therefore, to use a ni;:e 
of coal ptiitLiil to the particular tirehox. 
IVoper coatiiiK is largely the secret of 
success rvith liot-air I'uriiaces. I’liey 
slioLdd be coaled but twice in 24 hours 
excc]rt in extreme weather. 

In inaintainirf,’' the tire, two siaes 
of coal sImuM bo used. Tlie ]ars:cr 
cual is fil'5t put on after Eire lire has 
been Itvfli'd in the firebox, 'rheii repot 
should be 111 ltd ^vith the larf^er coah 
anti (jver this should be placed enough 
of the stnalkr Cual to cover. Care 
.should be taken not to ui^c coaI that is 
too sTrall for this purpose, as small 
pieces will fall through and hi! up the 
space lictween the larger chunks and 
thus defeat the very purpose of iti use, 
vvlliell is to check slightly — but DTlIy 
slightly — the burning of the larger 
pieces. 

It) mild winter w^eatl^cr only one cnal- 
iug is necessary and iti zero weather it 
may be done three times in liours. 
H ouseholders are usually informed by 



the tiianufacturers of their furnace as 
to the best si^^e of coal, and their direc- 
tions sbtjulrl he followeil. .Many pco- 
jde make tlic mistake of ptitfing on 
mthre Coal every tiiine the vtdume of 
heat coming through the registers is 
rc<Luted, instead of clean big out tlie 
a sites and regulating the heat by tlie 
draft K and dampers, ilore coal will be 
burned w'hen it is fed by the fiinglc 
$liOVe]fii] titan when the firebox 'a wei\ 
tilled. 

JIurli trouble will] furiiaccs is caused 
by imphj]ser care during tlie suinnier. 
The collection of niOisLiIre during the 
[lei'iod the plant is lying idle is sure to 
liavc more or less effect, l^u maces 

should be carefully cleaned immediately 
afttr the fires have been allowed to gO 
out for the suntnier. livei'y part siiould 
he gone over thoroughly and put in 
condition for work during tlie wdnter. 
If rc[]airs arc necdttl they shouhl be 
made inuned lately. It is well during 
the summer to hum a r^uantlty oi" paper 
in the hrebo.'i from time to time to dry 
(hUE the Hues anil pi]>es. This would 
eliminate ivuich of the smoke nuisance 
that follows the first firing In the fall. 
If is also wgll to look carefully after the 
ventilation of the cellar during the sum- 
mer. It Jihould be kept cloijed rturing 
the day to pre^'ent the w^arm, moist out- 
side air friitn coming In contact with 
and condensing on the metal, ihus 
I'tvrming rust which eatH tl] rough the 
pipes. Plenty of fresh air can be ob- 
tained by opening the windows at night 
x^'hen the outside atmosphere is cooler 
and the cliingcr af ennJensatiou iii leSS. 
The doora of the ashpit siiould be kff 
open also in order that there may be 
a circuhitiou of air through the grate 
to the cliimuey. to prevent dampness. 



PAPIER-MACHE MODELS OF TOWNS 



Making papier-matlie models like tbg 
one shown in the picture might Hvem 
at first though L to be ratlier clilldish 
bu si ness, hut the fact is that there ire 
factories employing a large number of 
’rt'orkmen whirl] build nothing else. 



The cojisLj'uction of a model is no 
di lid’s ])lay when it is I'equired to be a 
peifect miniature rc[]roductiim of the 
area It represents. Indeed, it is often 
the result of elaborate field work ■which 
includes a topographical survey and 
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the takin^^ of photographs of the prcuin- 
iliefit blliJdings tJr tJlher lands^capc fea- 
tures, 

Tliesc iikhJuIs arc mount-cri on frames 
of steel wire, woven toKetlier like a 
screen. This gives perfect rigidity 
coriplcd with the necessary lightness. 
The prf>cess of making a model is siiti- 
ilar to that of making an iron casting, 
A ^'ne^ative^^ or mold, is first made out 
of plaster of pariSr From this mold anv 
nuniber.of "positives'* can be struck off 
Ijy simply filling the mold with papier 
nsache and apply pressure. The sur- 
face ol the model is then varnished and 
painted to represent roads, grass, etc. 
Tiny models of the buildings are then 
constructed of wood and paper and 
mounted in their proper places, 1-ields 
of grain, cotton or tobacco, and minia- 
ture orchards, arc reprciducerl in the 
exact proportions in which they ac- 
tually occur. 

The cost of a model such as that 



hKowti, a model ot the newest model 
city of the steel trust, in Alabama, i.s 
about -SUijCf. The models are used by 
teal estate toni panics to show irrigated 
lands or city lots which tliey are plac- 
itig on the market, and by large man- 
ufacturing concerns to advertise the 
extent and excellence of tlieir factories 
at fairs and expositionSr 



MEXICAN MINE HOIST 

Tliis piclure^ taken at Zacatecas, a 
mining camp in central Mexico, shows 
a ty|ie of niinlrtg hoist still in nse at 
ntany Mexican mines. The cable from 
the shaft passes over a sfieave and is 
wound horijiontally about the barrel, 
Tlor.ses, attached to the suspended 
stakes, furiush the motive prjwer. 
These hoists are quite elteclive and 
operations to a depth of several hun- 
dred feet are carried on with them. 





rir nc: 
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ODD COLLECTION OF BUSTS AT PENSION BUILDING 



T’(jr Oinrc than :i qiijirter Til c-cn- 
lury plasLtj' Lmst?; have ut'cianieiLLod 

tin; ciJlirt hi tli-c Pcni^ioH huilfj,- 

ing: aL U ashi]ig^toji and bartkd arc crii- 
icH in their attc-EH]>t tti lileutiL" thr 
cdchi Lties. No one seemed lo know 
tv]ir> tv (TV thv individtials rel u vs'CntCtl 
l>v these casts. Tlte otlier day an of- 
Jicial [irdcT went I'arfli that they 



Slidelk United States Senator iroitl 
Louisiana; Gett. .Moiitgoraei'y C. 
ATci^S, Architect of the PcruKion bilild- 
his father and Itis vvife. 

TliC CHSts of tl]c Indians were fotind 
to be of unusual value, as they are of 
the few ever made from living fudiansr 
The maker of the casts iaifonned of- 
ficials of the National J hi scum in a Ect- 






sliouEd ei titer be sohl at anetioci or go 
to tin; junk pile, and inimediate action 
fur tlteir removal was taken, 

Jhll'illg tlie relniival, inaniiscriptH 
identifying the laces tvere fotmdj ro- 
man lically coiirealed beneath the 
busts. Among them, it was then funrid, 
were life-masks of Indian prisoners 
CiElee in cilsttwEy at Fnrt Mariun, near 
St. Atigustiite, Fla., mid Indian chiL- 
dreii at tlte 1 lampton i \'a.) Indian 
?iehoolr The I'evv white faces repre- 
peuleil ^vere tlmsc nf Sir Walter 
Seoli; Alrr^ander rianiilion; John 



Li:r written in l!^S4, that the Indians 
had a 5ti]>crstitious fear of hging "4][h- 
tated'" with pencil or camera, and 
^lood in almost dcadh' terror of the 
application (nf plaster in making life- 
rnask's, CrmsetJucnEl V, tflc llureaLl of 
J'Tlinofogy will pre.i.ei've the busts, and 
they wdll be placed on exhibit ion in the 
Xa ti 0 na t XI n =ienn1 , 

TEiis weird coliectiot] of '^art” has 
dve orated the rorniLU iei the ccittral 
liaEl of the building, where the innug- 
nral balls of many presidents have 
been held. 
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A THREE-WHEELED ROADSTER 

Prcpa rations are Leinj^; made by a 
Hartfuril, Ccnni,r automobile ooTTipany 
to place this three- wlieekd roadster on 
the market ne.\t year. As shown in 
the i I lustration, the little machine, 
which ivuigiiis tmly 4T5 lb. 
and is designed to meet 
tlie requirements oI a mod- 
erate bark account , has iuit 
one rea r w h eel. T h is w \i eel 
is the drive wheel, and it 
is the absence ol a rear 
axle, witli its differential, 
driveslial’ts, and housings, 
that is the chief feature of 
economy. 

T’hc front wlicds and tlie 
mountings are like tliose ot 
the early type oi rural>uut, 
and are used for steering. The sus* 
pension at the rear is through two 
quarter-elliptic springs, anchored dk 
Tcct to the side of the frame by four 
clips which ejttend rearward to the 
axle of the rear ivheel. A two-cylinder 
opposed engine mounted under the 
seat furnishes the power, wliich,, it is 
said, will drive the car at 535 to 30 miles 
an hour. The gasoline capacity of 6 
gal. ]H claimed eo be sufficient for ISO 
miles. 

Any clanger of the rear wheel tilting 
IS offset by a simple device, located in 
the forward part of the car, consisting 
of a cross rod, which extend h frenu one 
side of tlie frame to the other. 'E’o each 
end of tlie rod is attached a lever, and 
at the ends of the levers are conneeting 
rods coupling with the axle. This ar- 
range men t ' makes the front springs 
move up and dnivn together, which 
tendn; to prevent tilting. 



STEAMER EQUIPPED TO COPE 
WITH MOSQUITOES 

The mosquito evil is so great on tlie 
Rio Madeiro, a tributary of the Ama- 
zon, that a new ship of the Booth 
Steamsliip Company, or Livciqjool, has 
been equipped with special mosquito 
screens. Entire crews of boats plying 



oil this river have often been laid up 
with malaria. 

The portholes of the new sltip are 
provided with .screens so adapted that 
the portholes can be screwed down 
witlnmt renioving tbqm. TEie ventila- 
tor pipes in the cabins and corridors 



AuiWmOblli with but Obt Whtd 

are protected hy wire gauac, and at 
each side of tlie ash-shoots, which are 
necessarily open, are extra sets of 
screen doors. The entrances to the 
main deck, .as well as the cabin doors 
and windows are also screened. 



ANTI-DRIP STRAINER FOR 
COFFEE POTS 

.A tea or coffee strainer that will not 
drip has been invented by a Wisconsin 
man. The device consists of a small 
metal cup wdth a 
spout that, nor- 
mally, is sotne- 
w ii a t higher 
tlian tliat of tile 
toffee or tea pot, 

The cup is at- 
taclied to the pot by a strong wire 
c]am[j. Inside of tlie cup and shaped 
to fit it is the strainer proper of fine 
wire mesh. The device is attached 
to the pot by means of a strong wire 
clamp and w'hen the coffee or tea is 
poured, tlie drippings fall icito the cup 
of the strainer. 



(TWliite pearls that bring a high price 
have been found growitig on cocoanut 
trees on the blalay peninsula. They 
are formed by accretions of calciumi 
carhonate bcticatli the shell. 
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MAPLE TREE TAKES ROOT IN 
REDWOOD STUMP 



In hT E dition in tlie taeairt ctJ 

tlie biji tree conn try in Calisomia^ llic 




Mfljilt Ti(t Gnswi-HB ijo-m Kemjtlflj «£ Atiti-tHt 



ton' 31 of Scot in clnirrlK, ■inotlicr iintuTnl 

wonder tn tite fonn of a full siaed maple 
iroe growing; in llie center Lvf n red- 
wood !iti[rnjj, Tlie stnmj> ta 15 ft. in 
diamctei' and is estimated to he 
yearjj old. 



smoking chimney caused 

BY LOW WATER 

r.oiv water as tite cause oi nn anti- 

smoke oj'di II a3i.ee violaticm was the 
tmittne plea lor eKtemiation oflercd l>y 
tlie managfer of an electric ligltl plant 
in a ’icestern cEty. Tlic iiciitcr in tlie 
3'i^'cr nuitiing- tli rough -the city was at 
sncli a lo^v stage, especially when di- 
\'ei'tef! Ly a ivatcr-jto^ver compatTV" a 
few miles iip-streann> that the Ititake 
lor condensing' water was ]mt cnit of 
coinmi;3,sio]i, thus necessitating the 
running of the plant non -condensing. 
Tills, in turn, involved the firing of 
trohl boilers, and it w.as this operation 
that produced the often ditig volume of 
sciiokc. ■ 'J'he judge iniposed the mini- 
mum Rne after listening to this e?:pla- 
naliuTi, 



PE NN Y-IN-TIIE-S LOT STREET 
LIGHTS IN SAXONY 

People who stay out late in joketa, 

Saxony, and are afraid to go honiie in 
the dark must liglil their own way 
home. The munieijial autliorities h.'i've 
gi^-eci them consideration by tlte eiiiah- 
iislimeiit of permy-ir -the -slot street 
lamps thrntigfiout the town. This i:> 
a new idea and ma;- be adopted else- 
where in Germany, All tlie street 
Tigltls in Joketa ore extinguished at 1 1 
o’clock. By an irgcjiioiis arrange- • 

me I It, CLirrent can fie ‘supplied to any 
individual lamp, however, for ilic ben- 
ohr of ]icople who have the price. The + 
slot macliiiie is atlaclied to tht electric 
light pole and is cO’nrcetcd with a 
Switch which LtLi'us on the light ol that 
lamp for n short period. 



HOW TO MAKE A BUFFET 

The accomjianying sketch and detail 
drawing shotv a design of a buffet 
wherein refinement of outline and liar- 
inony oi details are conspicuously re- 
garded, Ouartcr-sawetl oal; is the moHt 
suitable wood for this baud so me piece 
of niisBiou furniture. The material 
Khovild he fsrtlvrcd from the mill ready 
out tn IcEigth, Still ared and sanded. Fol- 
lowing is a list of th^ stock needed : 

S back p«s;lk, C faf 2 tip IT:!^ in. 
a In.M'n nvflee. 'I \<f 2 li-i^ I7f}i ill. 

1 raili, 1 ur l‘/f ti-j- "Jill IT 1 , 

± end TAiln, by ifi liy in. 
t <inJ I'aili, ti liy 4 by 3Sy3 m. ^ , 

4 pi«-™. for md panot. +3 tir 23 3ri, 

y pRinEt^i liy 12 liy 21 in. 

1 top bcara, W ITW by -<T1S Jit. 

1 liA^lr board, by by 4T[4 in. 

] alu'lf TitinTiJ. Ij liy 2 by 4I1 l-n. 

5 liTDckcti, 1 Tty 2 by 7^ in 

4 ojeccA far dooT!;, H by lb}' 11 in. 

2 JhlTlfls. M Vr 13 Tit It iti. 

1 pjEC« fpr dra'^'er, W by S by LUIK. iti._ 

1 piece Im drauer, H by 7!^ l>y 2!iJ^ m. 

] pieot luT ilrt^'t-'. ^ by 7 fiy tn, 

2 picoei., by S Ity lOW in. ; Kift irtiotL 

;; by bt 10 '/i in.; soft wood. 

2 picy^k 'A by 7 by H>H !"i. 1 4'iXni 

3 iiiece, A by S by latd in.: Ki£t lA'ood. 

1 A yif T Vi by 11r^ in.; xah ynit. 

1 niccE, by T bt 1!1M in.: wP ■wood. ^ 

1 liottom burd. ii by 17^ by 4T|:j in.; Aoit wpod. '* 

5 TMn-liUom. (Mrvmil iHL-ecH>, ii by -Jit by LM4i In. 

2 Front iHeocai >:[ by It by 251 in. 

2 bB(k iniceEL, by 2 by 22 in.; jtaFt wood. 

2 aidp pierti, M by 2 by 211.4 m, i !J,|.r( T^rwJ. 
t buk iscvernl piccosK Ji jiy 2-1 by -IIV in. 

1 miTror frnTne Iti^i c-ni-t njiTL'DT't. 

Start to ivork on the four posts by 
squaring them U]i to tile proper leuglll 
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;iTid gtue. Tliey can 

gTcthur and Fjet away 



now be glued lo- 
Ito flry. The top 










f 


i 




wr' 








yL‘- 



in pairs and beveling the tops as 
aliQwn. Cl.amp aEL Inur piece;, on a flat 
surface vvitli the b o t L o m 
ends even, then lay out the 
morttJics for the rails and 
panels on all iour pieces at 
once with a try-square. 

Tltifi insures getting the 
mortises all the same 
heiglit- 'I' lie back: posts 
also have a mortise cut in 
til cm at the top for tlte back 
board Lay out 

the tenons on ifie ends oi 
the front and back lails in 
the same manner. Cut 
them to fit the mortijics in 
the posts, also rabbet the 
back rails for the backing. 

Cut tcnoijj on the end rails 
and rabbet them and the 
side pieces for the panels. 

Lay out ific top and bol- 
tom boards to the proper 
size and notch the comers 
to fit about the post«i. 

These boards are fastened 

to the square rails with dowels board is of oak^ and be sore to get the 




rLnl£.TiH^ SuiTret 




I>±tiil]d cil Uutfrt 
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boat side iipf wliile ihe boLloni one can 
he made of soit i-\ood ii desired, 

Tbe pai'lilitjjlfi jre [li:ide aJ Hic^cral 
Fioards sjbied lof|;CLlicr. He carefiiL hy 
"et :l[] Oak hoard nil tlie outer cd^C- 
Tlie dratver slides are seL iiiLo the par- 
titions es slio\^n and are Taste iied in 
]j]aee with scrcivs tmm tlie insidc- 

The to]^ ijack board iLaii a teiiuii cni 
eaeli end rhnt fits into tlie mortises in 
[lie back jju.sls aiid is rmiiidet] at tiie 
top as The slieli is also roiiinled 

at rlie ends and is fastened to the bach 
with screivs- 

A plate fjiasfi mirror shaiitd be pro- 
vided for the b^cl^. Tliis is fitted to the 
back board as slitnvn, then the lira elects 
put up at tlie endi of tlie mirror iraiiie. 

riie [iiain parts are now rearlv to be 
assembletl anti ^^lued lo^eiltLir. Re fore 
,n]>[i!yi]i^ any plae^ see that all tlie 
joints fit together ])crfcCtly. N he; end 
rails and the panels are glued togetlier 
first and alloived to di'v% lie very care- 
Till lo gL't the [larts rlanijnifl [c^guLllcr 
])erTeclly square aud slraiglitf else yon 
ivill have troLildc later on. \\ lien lliesc; 
ends are dry slip them on Uie tenons 



oil the front and back rails which are 
.ilrrady fastcncrl to tlic top and bottom 
boardK. 

The back board and tlie partitions 
nin.^r be in place wlicn this is done. 
Flu and glue the joints and clanqi the 
whole EO'ge titer jiguare and leave to dry. 

'The [loor.'i are non' niarlc by' mortis- 
ing the top find Ijoltoni })icces to Lake 
the b^-in, panel wliich is glucd in place, 
'I’hc drau'crp arc made as shown in the 
sketch. Tlie front hoard should be oak, 
InEt the remainder can be made of soft 
wood. The joints are nailed and glned. 
Suitable lllugci for tbe doors anrl 
[landles for the drawers should be pro- 
vided. .'Antique ropfier trimmings look 
very well ivith this style oi lumiiure 
and can fu' .*=-c cured at most any hard- 
ivarc store. 

'J'hc hnick is made oT soft wo'^d and 
is pul fni in the [isiial manner. Scrape 
all ^nir|-)ln 3 glue from niiOUt the joints, 
.stain will rot talte where there is 
ally glue. Firis.li smOofli ivifli fine 
sandpaper, ilieit apply ilie stain you like 
best. Many irissioti stairs are supplied 
fyv ibe 1 rarlc for this pUr^lose. 



FLOATING MARINE SAFE 



A ItunvaiiL safe, which, in case oi 
di saster. icill fl^int to ihc ^lurface aS the 
ship ivith w'liich it is ec| nipped glnk^ 
into tfiL de[]tUs of the sea, has recently 
been inventet! by fenir necFianit’s. In 
ihe Fuget iiniind Xai'y Yard at LSremer' 
ton, Waslt., who have devoted their 
spare time in the past si^ years U^ per* 
fee ting the rltidce. 

The sflie eonsi^ts oi a large cyli elder 
of stLiel wdilL-fi is divided into twL>eom- 
]):LrtiiUail§, the tlppei' one an ,iir chain- 
tier til at will give the reguired _bl 10 y- 
aricy, and ilte Lower nt receptacle Tor tin.- 
ship's paper.', registered mail and such 
l aluables and money ns is re usunlEy 
jilared in tlie tare of the purser hy |ias- 
senders, '['he device is'ill n-.&t io a shaft 
alley, ore deck 111 cIcplSl, Oil either side 
of which will be angle ha VS lo gnidc 
the safe out of t lie vessel as it EoUtnlers. 



d lie hottoiTi of the shaft urd the hulk- 
hen ds -.surrourding: arc constructed so 
to admit the water under lilt 
as tlie invading: floi'd rises in rlic Iwill. 
'I'lie safe dour is watertight and Tas- 
te ned witli a regulation cr.itithi nation 
lock. 

'Hie posssibility of the device becom- 
ing olistrncted in its [las^age from the 
shaft has been elininated by the sitn- 
p] icily !>T the im'eiitiuci. Tt will lie at- 
tach ctl to tlie slii[] by a calilc, one to 
three miles in length, that will rtin out 
as thv Ltiat sinks, aiul in tbls way the 
^afe w'UI indicate the point at wliiclt tlie 
boat lies on the suiimarliie door. 

As l icwed from the ticck, the anpe^r- 
ance of tlie safe wdll he similar to that 
oT a manhole in the street. The ttip 
of the air-compar title tit alone will be 
visib tc. 
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SHOP NOTES 






Sit ill a Pdriitiail with an 

Electro Magnei 

'll lie I tloinj,; smoc 
work, a l oi y valiiEikle hie slipped oiu 
of tlti: hrriCc :liic 1 ftll ffr iii^idc 03 ;i 
pa nil ion. i did tioi xvatiL lo luiie niy 
bit, but 1 evil Id HOC make a hoie in ilie 
partition larg^e- enoU|^[] tt> rtmox'e it. 
I had several si^cs of wire w'itli me 
anti ajUjm" tlly tutNls was 3 rif 

w’rtmj^lit iron, Tliis I readily bent 
itILu Llle sliape oi a horseslLoe, xvound 
with about 100 ft. of small wire, and 
connected in series xvitli a ^ 3 -c;]t. lamp 
on a direcM:utrcnt circuit. J loxvered 
this improvised magnet into the parti- 
tion by a ttrinj^ and. on pullini^ it u[i, 
Vi^as muclj pleased la find my bit clini;- 
in|T to it. — Contributed by G. H. 
Dalton. 



ShoDiing Large Ganae with a Shotgun 

Tbc average hunter going oiLt tot 
small game carrie.*^ only shot tari- 
rldgcH, but, if occasion demai^ds, lie 

car also 
kill large 
jjanlu, if the 
paper shell 
fs cut a s 
shown in the shelch. The per fora lions 
arc rrtatl-i; on the Mnc of the xv ad ding 
betw^een the powder and the shat, 
usually' al.)oul 1 in. from the cap end. 
In sliooiin^ such a tliell, the end bald- 
ing the shot xvill go out in org piece 
and wdth gnpuglx farce to penetnitc a 
2 -in. board. ^ — Coiitrilmted by R. S. Gor- 
don, Los .\ngclc 5 , Cal. 



CTJie lathe xvays should bt kept dean 
anti [iilcf!. 



0 Waterproof sliow' cards are made 
with Ja[ian color. 



Disposing of Fiuncg from a Gai? 
Heater 

In many Inniscp there is some dis- 
tant ruoiii lliQl the funiace will not 
licat [iro]K'rly. For this rcasoii a sinatL 




gas stave ig: alien nsctl in such a room, 
but if there is no flue, the air soon 
tiecanics dihagrccablc and exen dan- 
gerous to breathe, and water wdll 
ccdlect ijii the xvindows and doors, 
cau.iing the xvoodw'ork to warp and 
tiic xvill dcjw's to hax e a cfjatiug of frost. 
This may be remedied by conntclxrg 
an elbaxv ami a iihort length of pipe 
to the lieater so that the end Ixarcly 
clears the ficujr. Place under this end 
a pan of xx'ater to xxdiich lias been 
addetl a little slaketl litne. 

JlJnininatiog gas contains carbon 
and liydrogeo. 'J'lie Oxygen uf the ail- 
combi res xvith til cm forming carbon 
dioxide ami xvaler. The iiiiie in 
the water C-Cfmbincs with tlie tarljoil 
diu.vidc and forms calcium carbonate, 
a fortri of eltalk, and the .^leatii con- 
densed by the cool XX'ntcr in the pan. — 
Contrihuted Ity Harold Cadxvell, Kan- 
sas City, Mo. 
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AutQtn^tif Fetditig Cindltstick 

Tlie sketch shows tlu; parts oI a 
candlestick that make up a selJ- feed- 
ing arratige- 
m cut to 

m a k e tlte 

candEe a p - 
pear a t all 
times full 
size. Tlie 
main l>ndy qI' 
tlie stick is 
cast in one 
piece and 
bored to re- 
ceive a co-m- 
Eiioti tallow 
or wax 
candle. The 
top end of 
tlie stick has 
a reniovaLEe 
cap for in- 
serting t it e 
cal 1 d]e^ and 
the 1 tot tom 
is fitted with 
a]t open spring. 'I'hc 'jase the .4lick 
3.S made tis fit any receiver, aiid the 
entire outside surface covxrcd with a 
coat of wliice enamel to make it re- 
scnildc a candle, — Contributed by 
Louis Coopers Eein. fi renters ton, Waslt. 



Agitator for Hardening Baths 

An effective apparatun for agitating 
a brine bath is shown in the accom- 
panvbng sketch. Air from the relief 
vah-c of a gas furnace is intitHluced 
into the bath througli a system oi 




(^lpcs^ which canscs the hrine to circu- 
late freely around the die and carry 
away the coating of vapor liable to 



form on its .surfacCr The air niso hag a 
tendency to keep the bath at a lower 
turn pc rj lure. The a[3paratu.s has given 
good results on large work, especially 
dr[j]> forging dies-, when a brine pump- 
ing system or runtiirtg Avater is not 
availahlc. The union betvveen the 
pipes and the furnace fa of a ty]»c tliat 
makc!3 connection and disconnection 
easy. — Contributed by Martin R. 
Heath, Binghamtonj N. Y, 



Preventing Oil Drip of a Can 

The oil used in a steam plant is often 
kept in galvanised or tin tankij liaving 
a cock attaclieil to them for drawing 
off the oil. After 
the cock i fi 
clo.'icfE, the oil re- 
maining in tlie 
opening drips 
out into a tin or 
other dish pro- 
vided fur that 
purpose, blit if 
the drill disli is 
nio^ cd o n t of 
place, the fill 
drips on the 
Hour. 

A method used by one of the neit in 
a steam plant remedies this. T3te can 
is lilted wdrii a ]>ipc an shown in the il- 
lustration. 'I tie pipe joints aic tightly' 
litted, yet so lliat tlie long piece can 
be turned do wot. Xo cock is then 
necessarv, as the O'il can he drawn by 
turning the pipe down. W'hcn the [lipc 
is tiirnerl ioto it. upi'iglit position 
again, tEie oil cannot drip from the pipe 
or rail. — Contributed by James E. 
Xoble, Torontrf, Canada, 



An Improvised Ladder 

1 had occasion recently to pul a new 
glaiis into a transoms in a Eiou-f^c tw'O 
miles from town. When I readied the 
house I found it vaennt and no means 
at hand to reach the transom. As I did 
not want to go back for a lachler I im- 
provtsed one in this tvay: I rcniovcd 

two doors from their liinges, placed 
one across the doorway wdtli the edge 
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Tip and the otlitr flatwise on this, vidih 
one end resting: on the floor, into which 
1 drove a couple of rails to prevent the 
door from sliding* Thus I had as good 
a platform as one could wish* Taking 
off niy shoes so as not to inaf the var- 
nish, I walked up the door,, removed tlie 
transom, put in the glass, ^and was on 
my Tvay home in less time than It 
would have taken to procure a ladder 
from the city, — Contributed by W+ A. 
Lane, El Paso, Tex. 



Repairing a Coal Pail 

Tf small holes have been worn In the 
coal scuttle, they can be repaired in the 
following manner; After scraping and 

removing all 
dust and 
dirt and dry- 
1 n g the 
metal thor- 
oughly, pour 
enough 
melted as- 
phaltum into 
the scuttle 
to cover the 
surface and 
worn places 
and allow it 
to dry and harden thoroughly, 

1 1 the holes are too large to be 
mended in thig way, put a piece of tin, 
iron or line over the worn part and 
hold it in place with a stick, as shown 
in the sketch, until the patcli is cyverciE 
with the asplialtum* When the as- 
phaltum is dry and hard, remove the 
stick, and the pall will again be scr- 
vtccahle, — Contributed by J* C, Lngie- 
Jiart, New York City, 



Belt Hook Former for Round Eehs 

Certain kinds of manufactured goods 
are made on light macliines w tie re the 
parts are driven round belts, the 
endg of whiclt are joined by means of 
wire hooks. Where a quantity of these 
hooks are used they can he made In 
the shop, but a former for the bends 
is necessary. 

The illustration shows a home-made 



former, cut from the head of an ordi- 
nary bolt. The head of a S-in, bolt k 
shaped and grooves filed, as shown 




on t B«1i K«S 

in Fig. 1. The raised portions A* B 
and C should have the thickness of the 
wire used. The bolt is clamped in the 
Jaws of a vise and the hook formed 
around the raised part A, The straight 
part of the hook is shaped by a light 
stroke of a hammer. — Contributed by 
Chas. F. Matzek, Milwaukee, Wis, 



Carrier for Hardware Stores 

The carrier shown in the sketch is 
similar to those used in banks to carry 
large books* The frame is built of 
%-in. gas pipe and fittings. The boxes 
are made of oak with grooved side- 
wheels, so as to be easily removable, 
Ihe carrier is bandy for liansferring 




small bundles, etc.+ from one end of 
the store to the other, or to the ship- 
ping room, — Contributed by Maurice 
ilaudier, New Orleans, La. 
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A New JRajdiator Valve 

Tlic invqntoT of & rtovcl hot-watcr 
radialor valve gives tlie lollowlng de- 
scription of hh 
d e V i c t in 
\V o r k, Lon- 
don: In the 

sketch is shoivn 
the end hiop 
a radiator with 
ibc valve titteJ 
at the top. The 
bottom open- 
ing between 
the hrst and 
second sections 
Ljf the radiator 
is stopped by a 
soilid plug in- 
stead of by the 
nsnal tubular 
nipple. This 
causes the first 
section to net 
as a rising pipe 
Irom the lottoin connection to the 
valve at the top. The valve, alnl<■^&t 
wholly consisting of a screw-stem and 
collar, has the top of the radiator loop 
for its body. Its seating screw'5 down 
on the nipple which joins the hrst and 
second sections of the radiator at the 
top. 'This puts the valve witliin easy 
reach without stooping. 



Locating Short Circuits 

AU modern installation a of low volt- 
age electric-lighting systems have a 
fuse block as shown in Fig. 1+ These 
fuse bk^hs are installed in wood or 




Pint Canibtctlaiif 

iron boxes usually placed in a parti* 
tign. When short circuits occur, the 
melting of the fuse protects the wjre^ 



cord and socket^ composing the cir- 
cuits against over-heating. Short cir- 
cuity can only ]>q located by discon- 
necting one side of the circuit at cacli 
outletr 'i'o avoid blowing fuses, and 
also to determitie If the short has been 
cleared, screw a lamp into one side of 
a cut-out and a gcHod fuse plug into the 
other side as in Tig. 1. 

Suppose a shurt circuit twists at 
^iojue point in tl^e circuit shown by the 
upper right-hand lines in Fig, S. If a 
laatii) is screw'cd into the sficket C and 
a good fuse plug into the adjacent re- 
ceptacle, the lamp, being in scries with 
the short, will burn Vi-ith its full bril- 
liancy and will go out when the short 
is disturbed. If the short is cleared 
ajtd tme lamp is turned on, the lamp at 
C vii-ill burn at about half its normal 
candlepower, as the two arc In series. 
If addititjnal lamps are turned on in 
the circuit mentioned, the lamp at C 
will burn l>rightcr^ while the lamp$ 
connected to the circuit will grow 
dimnior. The current received by the 
lamp!^ connected to the circuit is only 
the amount tliat can flow' through the 
lamp at C» which is one half ampere 
through a 1 10-volt, 15-cp. lamp. 'iTijs 
current w-ould be divided between all 
the lamps turned on in this circuit. It 
is assumed that the lamps are tlte same 
candle power and voltage. 

In case the old style link fuse block 
is used, connect a short piece of cord 
to a Socket and place this in the block 
instead of the blown-nut fuse, i. e., 
connect the two free ends of the cord 
to the screws to which the fuse vfas 
connected, and if the other fuse was 
also blow'n, replace it, then locate the 
Hliort as in the preceding method.^ 
Contributed by John S, Swanson, Du- 
hull, Minn. 

<FHard putty lor carriage work is 
made of cqu^ parts dry and keg Jead^ 
mixed wdth equal parts of nibbing 
varnish and gold si^.e japan, which 
must be mixed perfectly by kneading 
or pounding with the pigment mate- 
rial. A still harder putty can be made 
liy omitting the keg lead. Keep it in 
water when not In use. 
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Carpenter's Square Used as a 
Protractor 

While the 45 and D&-deg. angles are 
eaiiily found Ly th.e carpenter, ether 
angles between these two are not so 
easily obtained. If the short end of a 
cormnon square is taken for a base, 
tlie markings on the long blade, as il- 
lustrated, indicate the different angles 



SSl3 Cut in tbs D-finn 

the tubes auil around Lite other tube. 
Tills will prevent the tubes from !jijd- 
iog tlirougEi the string. 

Cutting the holes V-shaped will 
produce a fan-siiaped jet of water. 
The spray coil can be put over the 
Ihnlis, aremnd the neck or held over 
the head. — Contributed by C, G. Carl* 
strum, Koche^iter, N. Y. 



Squaring and Mitering without 
a Square 

Anyone caught with out a square or 
miter, wiieii doing a common carpenter 
job, can make one quickly from a piece 
of paper — an old newspaper will do. 
Fold the paper in the middle, thus 
making a straight side. A, then fold 
again its the middle at right angles to 
the double straight side, ATI. If tlie 
edges are carefully kept straight, this 



on a Sq^iUFC 

by intervals of i> deg. up to 45 deg.^ 
Contribiiled by Urban A. Towle, Port- 
land, Me. 



tr Never use a bit wdthout a liandte. 



Home-Made Bath Spray 

A very good and inexpensive batli 
spray can be made of 0 or 7 ft. of %- 
in. rubber tubing by tightly plugging 
one end with a small cork, and cutting 
smalt V-shaped lioles about in, 
apart along tlic tubing with the points 
cif a pair of scissors. Begin at the 
plugged end and cut the holes for a 
length of about 5ft in, rottsi a ring 
of this part, so that the plugged end 
will come about Vj in. from the last 
hole, and tic the hose together at this 
point with tape or string. Do not tic 
hard enough to compress the tubing, 
nor wind all of tbc tape or string out- 
side of both tubeSj but make a turn 
around one tube then back between 



will make a perfect square. By folding 
the si|uarc in the shape of a triangle, 

A 



fc?Lds ia th.e Paper 

ABC, you will have a perfect miter 
■iviEli a 4.1-dcg, atiglc. — Contributed by 
L. ti. Atwell, Atlanta, Ga. 
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An ETnergcncy Babbitt and Nails Pinion 



A mill in an isolated section of tlie 
country wus oblii:c;d to fliiut down be- 
L\iUfic a small gear about 3 iUr ir diani- 
eter had been C£.nnj>]ttdy ruined. 




fl4.4 
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'rherc w'as ro ['LUindry or }T]acbine sho{> 
uccesaible, and (be plant could not af- 
iord to be idle for the 15 or 3d days 
rcfjTJircd to secure a new gear ffodtl 
ilie factory. Tlie engineer, tliercfore, 
made a teitiporary gear that gave good 
service for three montltSf or tirtil the 
Eitill was shut down for geiieral repairs. 

Tlie manner of makirg the feitipo- 
rary gear is illustrated in the accom- 
panying sketcli. A ^'in. liolc, the si^e 
of the was bored in the center oi 

a btoch of cypteas plank, J in. thick 
and fi in, Sfjilare, and a depression 
made ■'^4 in. deep and 4 in. in diameter, 
as showm in I'ig, 1, 'E'lie shaft hole 
was plugged aiid centered, a circle 
scribed in, smaller all around tliarl 
the ends of the gear teeth, and the dis- 
tance from Center tc> center of the gear 
teeth spaced off on this circle. A 10- 
penny cnrtiroon wire nail teas driven 
about '/j in. into tlie wood in each of 
the marks, care being taken to keep 
them vertical and at right angles with 
the face of the block. Fig. S, iliis size 
nail fitted the spaces between the teeth 
of the old gear neatly. 



A hole was then drilled til rough the 
shaft '% in. from wlicre the edge of the 
old gear hvas locateii, a nail driven 
through it for a key, and the sliaft put 
througlr thg hole In the block and ad- 
justed, SO that the bottom ol tlie old 
gc.ir space cumc just level with the 
top of the tiole or face ol the block, as 
sliown in Fig. 3. 

'J'he shaft was then gripped vertically 
in a vise so the block, with the 4-in. 
eircuLir depression u]>, ti'as level and 
melted babbitt poured in, tilling the 
space around the shaft and nails. Wlien 
the metal liad cooled, the wocicl was 
removed and tlie naii points turned 
fiver or clinched, as shown in Fig. 4. 
I t took only a little over two hemrs to 
make this gear.— Conlribu ted by J. W. 
rirelsford, Houston, Tex. 



Removing ICc from Sidewalks with 
Steam 

A bank occupying large quarters 
%vilh considerable sidewalk surlacc 
provided tlie janitor ^viili an ingenious 
device lor removing ice and packed 
snow with steam, The device consists 
of a hu-x similar in appearance to a 
Cnirpct sweeper, except that it is 
mounted On runners instead of wheels. 




Tlie bo^ contain.^ a coll of pipe in the 
underside of which a numher of small 
holes arc drilled. Steam is fed to the 
coil through the handle from the 
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btcAtn heating plant of the btiildin^, 
and ]ets cf Etc4.n1 are directed tiirough 
these holes against tlie icc, which 
cnnnbles so speedily that a tnan with 
4 shovel Eaas alt he can do to kec[] up 
with tlie me] ter. — Contributed by J. J. 
O'Brien, jluffalo, N. Y. 



Sliding Stall Partitton 

The sliding partition 
shown in the actoinpany- 
ing jllufitration provides 
a safe way to approach 
the head of a kickhig 
horse to feed it or put 
on the harness. Jt does 
away with the necessity 
of entcriny; the stall from 
behind and the risk of 
being kicked. The -parti- 
tion reaches as far as the 
manger, and the entire 
framework and boards 
arc carried or two rollcri> 
attached to a joist above. 

Small nietat clips are 
fastened to the floor on 
eacli side oi the partition 
to keep the bottom in 
place and guide it in 
sliding back. — Contri- 
buted tiy C, C, Brabant, Alpena Midi. 



How to Harden and Temper Small 
Springs 

'I'he lailoiving tneHnHU w'ill tic found 
very good for hardening and temper- 
itig sinalE springs for gun aiid novelty 
work and will apply equally well on coil 
.^ipriogs or llirj.'ic that are flat or iiTcgu- 
Lir. 'Hie first thing to be considered is 
the fire, w-hich must be well burned 
doivn if the forge is used, A gas or 
gasoline lire isj the he*t for work of 
this kind. A blow torch will answer 
well fr>r the smaller springs. Tlic first 
rnctliod 13 to heat tlie spring evenly, 
until it shows a liglit red, aftei' wliieli 
plunge it into a bath of lard oil, (.>r 
tallow, Tills hardens the spring and 
by holding It over the fire, drip[]iiig 
from the bath, the n[] takes fire and 
l>ums off, after which it h plunged in 



a batli of dear water. This will pro- 
duce a good temper. A very good plan 
is to hang tht stria! I springs on a copper 
wire when dipping, as tongs will pre- 
vent the metal froni hardening prop- 
erly. 

The Second method is to heat the 
spring to a light red (in the shade) and 
])lunge into warm water, ^'his will 



give very g-rxHl rc-'^ults and is (^uick and 
cheap. The tliird metlioi is to heat 
die spring to 4 cherry red and plunge 
ill a bath of brine. This will make the 
nittal as hard as glass. Polish the 
sirring and lay it on a flat piece of 
sheet iroji. Tlien place it over the lire 
and as soon as the c(.d(jr draws to a 
Eight grey, remove it fi'om the fire and 
let all cool togctlier. If the spring Is 
too bard to be cut with a shar[] file, it 
Es too liarti for Use and should be tem- 
pered over again, dlie fourth method, 
is to heat the spring to 4 bright red 
and plunge into 4 batli of raw' linseed 
oil anif leave it until cool, Tlie spring 
IV ill have the proper temper without 
drawing. — Contributed by J. N. Bag- 
ley. Webber, iCans. 

C.\ lathe elii]j Ijo^t is n^d tEie place 
to rhroiv cotton waste. 
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Mouse-Proot Flotlr Bin 



Tlie ordinary flour bin Idi a kitcbcn 
cal>inct not always pfoletted aj^aiti=.t 
mi Li; Or ^valer. In making sucli buis^ 




Blit wLLit M(UL Cover 

it is litHt to ]ir[jvidt‘ a covtrrin", as 
shown i]i (‘ig. L Tlie bin witli its 
front pane] macic C.d yclhiiv of sugar 
pinfj is set on a plaEform 4 in. liighr 
Tbe center oii tlie binge A should he 
taken as a center point, and the arc 
Cil scrilicd with the traoiniel for the 
sides of llte bin. Make the bottom end 
{>r each sitlc a half circle acHl lit a sheet 
of ziitc oil the edges, turning the isinc 
over in. ant[ inserting it in a knife 
cut. as shown in Fig. a. The zinc is 
well nailcfl to the circular bottoms of 
the end boards. A block is cut to fit 
tiudcr each side and then nailed se- 
curely in place. Put a block across 
behind the top. as shown at U, and a 
beveled buffer E. on the bin. Cut a 
sheet of galvanized iron to ht the top 
and betid the ends to fit the face l?oard 
H and block D, — Contributed by li. E. 
Harriman. 



Siteam Separators for Ships 

T El ere are few steamers in which 
tlie steam is so ''dry” that occasional 
trouble is not c?:pcrienced, either from 
COiuleilsalitJTi of the ^vatcr in the cyl- 
inders, or too liigli a water level in the 
Ijoller, Or both, This decreases tlie 
efficiency of llte engitie and creates 
danger of an overflow of water whicli 
may more than till the clearance space 
in the ends of the cylinders and cause 
a break of tEis cylinder head. 

The average steam plant, having 
amjile boiler ca]>adfy, tlie best feed 
water obtainable and all ]>recautioTi 9 
against provides a steam 

separator in the pipes. This device 
has not come into use in .steamships 
ivhere the conditions are never as 
favorable as in the average steam 
plant. I have more than once, while 
overhauling a pistotg tEiscoverrcE frac- 
tures ivhich seemed to be caused by 
the shock of the piston striking the 
water in the end of tlte cylinder. The 
separator, unless it drains back to the 
boiler, should be fitted with a steam 
trap, as l3ic separator arrests tlic 
x^'ate^, but does not dispose of it. The 
aceoiupanying sketch shows a sec- 
tional view of a separator, xvhich, al- 




though very simpEc, has proven en- 
tirely aalTsfactury.— Contributed by 
Joseph E. Guillonue, New York City. 
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One Method of Quarter-Sawing 

If the saw ig large enough to reach 
through the log, satv first line down the 
center of the log, leaving enough 
timber at the back end to gig back 
(nutside half, dropping it on log deck. 
Turn the remaining half flat lace to 
lieadblocks and saw second line down 
the center, leaving enougii timber at 
the end to gig back outside ciuarter, 
dropping same nti Tog deck and leav- 
itig on carriage the last f|uartcr, whidi 
is ready to he cut up into lumber by 
one of the four methods, says the 
Wood’ Worker, The method shown 
between A and H gives the best re- 
sults, if full-faced grain is wanted, but 
the waste is greater. The nietiiod 
shown between B and C is next best- 
If the log is too large for tlie saiv, run 
the first line down the center of log. 




c 
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gig hack and quarter-casit tlie log iron 
you ; then saw second line down 
center, taking out a quarter of the log. 
Get the second cj natter in the same 
manner, Tlie log must be securely 
dogged. 



A Flexible CnUplLng 

I vi'as in need of a coupling to drive 
a shaft at an angle, ho I tried the fol- 
lowing method which proved quite siic- 
cesHfuL A casting IS in, in diameter, 
having four lugs 3 in. Tong and 5- in. in 
diameter, was keyed on the end of the 
engine shaft. A smaller cagtittg, 13 in. 
in cUamcEer and fitted with the same 
number and sikc lugs was keyed on tlie 
end of the shaft to be driven. The con- 
nection between these two castings to 



tran.smit the power consi.>ited of tliree 
strands of 1-in. manlTa, rope, x^ftcr 
determining the ^length needed, the 



EjIviqs SliafU 4t «n Atbtbt 

rope was cut and spliced, and put in 
around the lugs as shown in the iilus’ 
tratioii. This coupling ivill transmit 
power on shafts set at a 30-deg. angle. 
— Contributed by Robert !£. Quinn^ 
Brooklyn, N, Y. 



Repairing a Stove Grate 

When a stove grate breaks as sliown 
In Fig. 1, a good repair can be made 
w'ith a couple of bolts, 

Drail two holes through the ribs aE 
an angle as in Fig, This allows the 
Use of a sliort bolt instead of drilling 
through all the rilj$ and Using a bolt 
longer tlian the width of the grate, 
Ecvcl tlie w'ashcrs, a.s shown in Fig, 3, 
so as to secure an even pressure on the 
outside of the riba. The finighetl re- 
pair is sltown in Fig. 4. 

This repair, if properly made, w ill 
save much inconvenience and, give the 
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Stove in ail plenty of time to get you a 
new grate. — Contributed by James M. 
Kane, Doyles town. Pa, 
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An Ornamental Tie P(>st 



A tie post like the one sliowii in tl]c 
ftketch will be found mofe attractive 
than a casl-iron post^ says tlie Aiiaeri- 
can Blacks^rnith. There is soincthin 4 ; 




about iron and steel, tvitli ita clean » 
Ali-arp corner^! in coii junction ^vitb the 
fact tliat the article had been matle 
with tile liamtiier and ton"^^ that gives 
To a hand-forged post a ceriai]i dis- 
tinction tliat a casting never pofii^csses. 
Cast iron IV ill never take the place of 
wrougiit iron or steel where these can 
l>c used and a first-class article is re- 
t|uired. 

The post here shown was made of 
V 2 by 3Vi:‘in. soft steel 3r the follow- 
ing manner, For the franle^ a pieee 
ft. long is required. Center punch 
it in the middle and heat it, draw out 
tin each side oi the mark A in the 
sketch, and put in swedge, hollowing 
the inside slightly, I feat and bend to 
the radius which you desire for the 
top of the post. Flange the part tliat 
Vh'as spread into a rounding shape, 
driving it in from the outside wftli the 
hammer and making the top appear 
heavier, as shown, The bottom ia 
then fitted to go over a piece of timber 
or a short post, or the ends can be 



turned in so as to be embedded in con- 
Crete. I'orge a b(.ilt with a ball on it, 
drill a liole through the center and 
weld it in the fing to be riveted in 
the top of the post. Tlie scrolls and 
ring arc made from by 1^,4-Tn. stock, 
flattened at tlie ends similar to B in 
the sketch. Cut tliis off straight 
across tile entl and bend- When bend- 
ing, guard against kinks and make the 
curves as graceful its possible. The 
top scroll is made like C, Set this up 
in the top 30 that it resembles a ring. 
The remainder i.s so eiisily made that 
no explaratior is required. The whole 
is then riveted together with counter- 
sunk rivets and painted htack. 



A Simple Spring Winder 

The man without a lathe is just as 
apt to want to wind a spring as the 
man with one, but often experiences 
considerahEe difficulty in accompHsh- 
TTig the operation. A remarkably ef- 
ficient method, which will turn out 
springs in cojnpetition with the lathe, 
]H illustrated in tlie accompanying 
sketch. 

I^rocure a rod, of the diameter de- 




sired for the spring or a trifle smaller, 
cut a alot aa wide aa the diameter of 
the spring w'irc in one end and drill a 
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hole in the cthtr. Insert in 3iok 
s. peg tliat wih keep the roJ fi'titii turn- 
ing in a earpenttr's lirace. In a Itenvy 
jiiete cjf sheet-inetat strap or ivood, 
drill a hole in which ilte roJ fits 
snugly. Secure this in a vise. Insert 
the rod in the I'jrjce, allo'^diig the 
slotted end to project through tlte hole 
in the strap. Stick tlic spring wire 
through tlte liole in tht (.ulier end oi 
the rod Anri make a cou[iie of turns 
around the rod to htiUl tlie wire 
seeurdy. Lead the wire down bctivcen 
tlie two pieces of wood which Itave 
been clamped in the visef both on the 
same side of the metal strap, 

llegin turntiig the lirace and pulling 
back &o that the wire, as it winds on, 
will he under pressure between the 
metal strap and the spring already 
wound, ^f’he pressure of the two wood 
pieces o]i tlte wire should be as great 
as possible so that the tension will 
produce a tightly wrapped spring, — 
Contributed by C- ’U', Nieman^ New 
York City, 

A Non-Slipping Nail Set 

, Form the ]mnch to the desired size 
and shape, and at]k^w it to anneal by 

cooling slow- 
ly. After it 
]B annealed, 
hold t li e 
punch end 
vertically cm 
an old hat 
file and 
strike a 
sliarp blow 
witti a ham- 
mer. Turn 
the punch 
tj It c-guarter 
turn and 
strike another blow. This wilt pro- 
duce a nitcly cheiikerud end which will 
have tlie exact impression of ttie file 
teeth. Tlie punch is now' ready for til- 
ing to shape and tempering. A good 
demonstratifin of the whole o]icration 
may be made by taking an impression 
on the file with bee^^wax. — Contributed 
by W. A. James, Rockford, 111. 




Pipe CoTiiieetiuns iw Cleaning Hot 
Water Fronts 
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The system here illustrated provides 
a way to dean out water fronts which 
have I e dime clogged with sedinteiit 
and rust caused by slow' cir- 
culation. 1"he cleaning is 
done by dosing valve and 
o]jening ^alve 13. This gives 
Kcrvlte-]lipe pressure On the 
water front. Wlten througli 
cleaning, close valve E and 
open valve A. 

Jf yon fear frccstirg of the 
water in cold weather, 
should the fire go 
out, dose valve ^ 
and open valve B. 
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With this precaution you wilt know 
that it is safe to make a new fire. — 
Contributed by C. E. Weisgarver, Al- 
toona, Fa. 



Cleaning Gauge Glasses 

Cloit the upper and lower valves 
and open llte pet cock to empty tltc 
gatige glass of w'atcr. Hold a cup or 
other suitable recepiacte containing 
muriatic acid of ordinary strength 
Under the pet cock, open the lower 
valve sufficiently to cause the acid to 
be drjiwn to the top of the glass. The 
altei'iiate opening oE tlie lower and 
upper valve causes the add to be 
drawn up and repelled. Two or 
three applications will clean a dirty 
glass thoroughly. — Contributed by W. 
i/[. Gardiner, Brooklyn Hills, Long 
Island. 
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Small Engine IFnunddtlcins 

Many people have occa-S50]i to set up 
or medium Piized engfine<i and 
dynamos and ’wtsEi a solid foundation 




and rlie means to lioUl tlic engine ttf 
dynamo seen rely to it. Concrete an- 
swers all the retiuircmentfi for the 
ion lid at ion. The fastening sh'oxvn in 
the jiccotiipanyiiijr sketcli one of Lhc 
bestj and can be made from the stock 
found in any hlacksinitlt shop. The tic 
straps should he ent to suit tlic liolcs 
in the l>asv of the engine and are placed 
in the concrete in tlie form oi a square 
Or a reciangte witlt lEle liolts tlirougll 
the ends as shnwn. This fasteninj^ is 
cheap and quickly made and is abso' 
[utely rcli&blc- — Contrltiuted hy Donald 
Hampson^ Middictowjij N. Y. 






Battery Terminal Fuse Blocks 

A storage battery for ignition and 
electric lights is Usually supplied cm 
automobiles. If a short circuit occurs 
in the wiring, lamps or igiiltimi appa- 
j'atuSp the battery will he ruined in 
short OTdcT, The illustration show.s a 

fuse block 
that will ef- 
fectively pro- 
tect the bat- 
tery lo case 
of a sliori 
. ctreui t. 

Eacf] fuse 

block is made by cutting two pieces of 
licuvy brass for the sides of the fuse 
li^dcler. Mount the briS:^ pieces tm a 
small hardwood block with round- 
headed wood screw's, as shown^ tak- 
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ing care that tlie screws do not pass 
through the block and make a contact 
willi llte opposite plate. Procure a 
small ]uccc of tE-arripere fuse wire atid 
solder this to the two ]>icccs of brass, 
as sliown. Connect one of tlie wlre.s 
Ergio the battery to the fuse block by 
mean.s of rnie of the wood screws and a 
^imall w'asher, and fasten tlie block to 
the battery term in a!. The current front 
the battery passes tlm>ugh the fuse 
w'Li'e ami should a short circuit occur, 
the wire will melt adid break the cir- 
CLJit. — Contributed by John Sedelmaier, 
[.a Salic, III. 



Foot Rest on a Radiator 

A good foot rest for a radiator can 
be nifttic of a rest taken froin an old 
cook stove. It is attached to tlie 
radiator with pieces of ^-in. iron bent 




I^Ait At( 3 c 1 i«d 

to ht through the bottom part of 
the sectiuTis-, 'J’he illustration clearly 
shows liow this is done. — Contributed 
by Fercy Struct wick, Had Ake, Mlch, 



Balancing Pulleys 

High-speed pulleys must be bal- 
anced. In the case of a Solid web 
pulley tills Is easily accomplished by 
bnistling it all over, but ore having 
arms cannot be balanced in the same 
way. Such a pulley must be placed 
on a]t arbor, centered in a lathe and 
the skIc that turn? down marked. 
Putty is then placed on the opposite 
side — or on two spots 100 deg. apart-^ 
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until tlic pnlky balances well. Weif^h 
ihe puUvj cut off pieces of steel of 
ctiual wcii^bt and rivet theot to the in- 
^fiide of the Tim. 

A pair of balancing ways are better 
than the lathe centersi. These are 
made by fastening narrow strips of 
metal on the tops of two horses, plac- 
ing lliem £0 tliat the arbor rests oji 
eacli, and leveling the strips with a 
-Spirit Icvcb This meth(.>d produces 
little friction and a very close balance 
can be attained. 



DrUliTig Holes Larger at the Bottom 

A mechanic often has to drill a holCf 
which, when completed, should be 
larger at the bottom than at the top. 
This may he accompli Rhed by grinding 
the center or point of the drill off to 
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one side, as shown in Tig- L Ihe drill 
can then strike a larger radius or diam- 
eter than that of a drill being used as 
in Fig. 3. In Fig. 3 one form of hole 
is shown which can be made by this 
method. — Con tributed by Geo. U'. 
Richardson, Chicago. 



Filling Cracks in Walls before Painting 

Instead of mining plaster of paris in 
water to 111 I cracks in walls liefore 
painting, mix the dry plaster w'ith the 
paintr Then the cracks will not show 
as they do if filled with the plaster of 
paris.^ — Contributed bv F, L. King, 
Islip, L. I. 



<EAiitomohile front wheels th.it "'''toe 
in^^ or ^^toe ont" cause more wear on 
the tires thah rough roads. 



A Boring-Bar Holder 

A good boring-bar holder for the 
lathe can be made in the following 
mamier; Shape up a piece of steel 
so that it 
will lit in tlie 
slot of the 
tool post 
freely, a 1 - 
lowing about 
l/-G4-ln, side 
clear ance, 
and let it be 
a b o 11 t I in. 
longer than 
the shoe or 
slipper. Then 
get it in tiie 
tool post, -So 
that it will be at right angles with the 
faceplate both ways, and tighten the 
screw so as to hold it firmly. 

If YOU wish to have a boring bar 
made from */^-in. drill rod, place a 
in. drill in the lathe cltuck and drill 
through the holder, so as to leave 
about or rir iJi- on one side as shown 
in the sketch, then take it out and 
slot it on the mi (ling machine or shaper 
through the opposite side, and ca^e- 
harden. Holders for different sizes can 
be made in the same manner ^nd are 
much stiffer and easier to set than 
other makes, — Ckmtrihuled by Charles 
Home wood f Wate^loo^ Iowa. 
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Ejector for Emptying a Tub 



Considerable difficulty is oileii expe- 
ritiiced in ernptyirfF and refilliiisj tlie 
coTTunon foni:! nf movable waslitubs- 
Stalionary washtnbs arc usually pro- 




Ej«ting WalciT fjotn « T«6 
vided wilh suitable plumhinjr conncc- 
lions whereby the water may be easily 
and quickly drained off, but with the 
ordinary form, of movable wooden 
wash tubs, the entire tub of water must 
be eitlier lifted and carried lo the sink 
or other drain to be emptied, or the 
winter hailed out of tlie tub and carried 
to tEie sink or drain by the pailful, says 
ScicnitiHc American. 

If the bouse l>e providetl with run- 
ning water at the sink, a very simple 
contrivance may lie devised for utilii- 
inj^ the city water pressure for tlic 
emplyijig; of the tub, lly providing- a 
simjdc form of ejcctor at the faucet and 
connecting one ijilet of the ejector to a 
short piece of lio^sc leading to the tub, 
the water may be easily drawn rmh of 
the tub into the sink, even though the 
latter be at a highei' elevation. 

Such a simple centrivnncc is shown 
in the accompanying sketcli, in wliich 
tlic ejector is lorimed of a block of w'ood 
adapted to Vse delAchahly secured tt> tlie 
faucetr The block of wood lias twm 
passages intersecting at an angle^ both 
hnvirg u common outlet as shown in 
,Fig. S. Oiic of tliese passages receives 
a stream of water under pressure from 
the faucet, and tlie e.scape of this water 
from tlie loivcr end of the ejector 
creates enough suction to draw the 



water out of the Cub, through the hose, 
and deliver it in the sink. 

The same device can be used for re- 
filling the tub. To this end, it Ls merely 
necessary to close the lower outlet of 
the ejector with a plug, or in any other 
suitable manlier. The sketch shows a 
short rubber plug coTinected to a strap 
tacked to otie side of the block. By in- 
serting the plug in the lower cud of the 
passage, and securing the free end of 
tile -Strap U'j the button on the oppcisite 
side of the block, as shosvn by the 
dotted lines, the water will be foixecl to 
flow from the faucet doivii one passage, 
up the other and through the hoSc into 
the washlub. 



Home-Made Hinge for a Double-Swing 
Door 

Procure four butt hinge!? and rivet 
them in pair!?, back to back, as showm 
in the sketch. The rivets should be even 
with the sur- 
face of the 
hinge, so the 
wings wilt lie 
Hal w h e ti 
dosedr Cut 
the mortise 
or slot En the door deep enough to lake 
in the extra thickness of the wings, 
I'hit the hinge on so it will fold up and 
lie in the mortise cut for Et. Attach a 
spring to each side of the door to hold 
it in place. — Contributed by George 
SchuL'hnian, Chicagn. 



A Substitute for Bristles cm Waxeg 
Ends 

\\'ben it is necessary' to sew up u 
small break in a shoe and no shoe- 
maker's bristles are at hand^ take a 
iinc wire, about 1& in. long, from a 
wire screen, d(.HJl.jlc it and twist both 
ends together for inserting through 
the awl hole, Tlie wire can be bent 
to pass through a hole made wirli a 
curt'ed awl. 
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Rspairing a Bit-Brace Handle 

Many bit braces may be {ound witli 
the tnp handle broken oil and repaired 
in a very niiMtislactory manner, Sucli 
a break can be mended fiubstanlially 
by removinH" the b.mdlc nnd oitting a 
ilircad on the etid ior a niit. Select u 
iVl-in, Tnsllcablc pipe cap ainl p]iJj?„ 
light and round. Bore out the cap end- 
ways and sli[J it over the threadtnl emi 
of the brace. Next screw tlie nut on 
this threaded end, and tire cap on the 
plug, and the Job is comptete,“Con- 
tribnted by Frank Aagaard, Canyon 
Creek, Motilatia. 



Crease Cup for Vehicle Wheels 

By applying grease cups to the hubs 
of light delivery wagon wheels, as 
show-n in the illustration, the nn- 

P I e ji s a m 
^“p task of tak- 
ing a wheel 
from the 
axle a n <1 
1 ubri-c,iting 
it w It i ] e 
mud cover- 
e d and 

greasy is 
obviated, Tlie grease cup is atLacbed 
by simply boring a hole through tbe 
huh and skein and turning tlie screw 
end into the \i-ood. Kcc[i the cup 
filled witli lard oil, aiid you will iiever 
liave to remove the wlied again. — Con- 
tributed by ’Will Parker, Otaf, Iowa, 




Replacing Piston Rings 

Having had considerable trouble in 
teplaei[ig large piston rings fm auta- 
mobile engines^ I tried many devices 
without success, but finally hit upon the 
foUoiving expedient. I encircled each 
piston ring with a ]>iecc of soft copper 
^vire, twisting it lightly, alter T had 
comprcsscil the ring to its proper posi- 
tion. The cylinders then slid over the 
pistons readily, pu.sliing the wires into 
tlae crankcase, from whEcIi they could 
he cushy removed. — Corttril>uted by 
Eryan W. Erowm, E! Paso, 1’exas, 



A Parallel Rule 

A parallel rule is a handy tool to 
have in tlie drafting room or machine 
shop. One ran hr made in a few min- 




utes by taking two perfectly sLraiglit 
strips, of any desired length and 
connecting them at the ends with two 
brass straps, B, as shown in the ac- 
cninjianying sketch. The Straps can 
be fastened to the stri[3s with small 
screws or rivetii. Etc careiill to Itave 
the distance betweeii the screw holes 
in the straps exactly alike and also to 
have the screws fastened in the center 
of the strips, else the toot will not do 
accurate work. By moving the top 
strip endways, lines parallel to the base 
ard at any height wdthin the scope of 
the tool, can be drawr,^ — Contributed 
hv C. Pnrdv. Ghent, O, 



Covering Screw Heads in Cabinet 
Work 

Cut a shaving witli a sharp chisel 
over the place where the screw is to 
lie iLirned tn, using care no-t to sever 
the shaving 
from the 
main part 
of the 
w Q o d. 

Turn the 
shaving 
up, make 
the hole for 
the screw with a small drill, and coun- 
tersink the hole to receive the screw 
head. Turn the screw in place, being 
careful to leave the head flu.sh with 
the bfjttojn of the groove. Apply glue 
to the main portion of the wood and 
al.so to tlie under surface of the shav^- 
ing. T.ay the shaving back into its 
uriginal position and place it under 
pressure until tlioroughly dry, \Vhcn 
dry, sandpaper well and finish. 
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A Key Puller 

In the Fig. 1 shows the 

shape of the puller, wliich has a ihtck- 
iiess equal la llie height of the pro- 





PnUing a lEc^ 

jection on the hey. The puller i* 
made of tool steel, the flize of which 
depends on the size of the keys. The 
method of pulling a key is shown in 
Fig, 3, — Contributed by John Ramsay, 
Pearl River, N. Y. 



Utilizing Waste Heat from a Gas 
Stove 

An efficient way to boil water 
quickly on a. gas stove is to cover the 

pan with an 
old iron 
bucket o r 
large tin can 
w^hich has 
had a suit- 
able slot cut 
in its side to 
permit the 
handle of the 
pot to (>ro- 
ject through 
as shown in 
the sketch. The upper part of the 
bucket can be dned aa a hot shelf for 
dishes. — Contributed by A. P. Connor, 
Washington, D. 




A Packing Cutter 

Having seen several different kinds 
of gauges for cutting coil packing de- 
scribed in the past few' months, some 
of which w'cre quite complTcated and 
costly, I will descrilje one I made some 
tinte ago, %vhich ia both simple and 
accurate, says a correspondent of the 
Practical Engineer. 

Th e base A is made of pine, l in. 
thick, 3% in. wide by 16 in. long, and 
shellackeiiL Tlic gauge bar H ii^ about 
14 in. long and made of a piece of wood 
fiber, but any hard wood will do. One 
end is cut at an angle of 45 degrees. 
The sliding block C is part of an old 
brush holder of a motor wiLli a piece 
of T*iT”tn. iron betit to au angle of 45 
degrees and riveted to it. The bar ft is 
tnade an easy sliding fit for the block 
wdiich is damped to it by the thumb- 
screw on the back side. 

The knife guides D D are made of 
Vft by 3-in. iron and are about 3 iu. high, 
wiili the slots cut ou an angle of 45 
degree.^ and set so tb^t tlie knrfe wiiT 
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just dear the end of the 1?ar. A com- 
moti bread knife with a scalloped edge 
is used for cutting the packing. 

The lop of the bar B is graduated 
so that the distance from the knife to 
the stop, tvhen set at a certain number, 
gives the length of the circumference 
Elf A circle of that diameter, plus 
for e.Kpatision. 

To lay off the graduations on the bar, 
get a table of circtnuftfrcnccs of circles, 
which cau be found in nearly every 
catalogue and handbook, and to tlie 
lengtit of tlte circumference add in, 
for expansion up to 3 in. diameter, ^ 
in. from S to 3 in. diameter and about 
^ in. for sizes above 3 in. After 
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mcasuriiif; off their distances .on ihe 
baff stamp them with snialE figures or 
other suitable means, Tlic distance 
from the knife to the 0-iii. mark by tiiis 
metliod js in,, tlie S'/^-In. mark is 
8% in., otCr 

To operate, first get the diameter of 
the rod, wliich is, say 2 in., athi llte 
?}]■£& of tlie packing, wliicli in this caye 
w'c will take as in., amounting to 
2% in. This is tiie diameter of a circle 
jiassing througli the center of the pack- 
ing ring. Set the gauge at 0^ an llie 
bar, cut the first end on an angle in the 
slot, then butt tlic packing xijj against 
the stop and cut It ofF. This will be 
tlie pro]»cr length for a good fit wtib 
just the riglit amount of room left for 
expansion. 

Tlie reason that the size of the pack- 
ing 15 added to tbo diameter of the rod 
is so that any size packing can be 
measured for any sixe rod and at the 
Same time give tlie proper room for 
expansion. 



Cutting Firtbrick 

Firebrick is extrcmcTy brittle, a 
great deal more sotliaii ordinary brick, 
When sucli bricks have to be shaped 
or cut to size, considerable loss by 
breakage usually occurs. They can he 
broken safely, hciwever, if deep nicks 
cm both sides and on the .edges arc 
first made. A stib better way is to 
get an old handsaw and saw them to 
size. ITiis will make nice smooth 
faces, but the set on the saw will he 
worn (yff tfutckly, aod musl be re- 
tieived. A buck saw can be used for 
tlie puqiosc. 



Driving an Automobile with a 
Broken Hub 

Tlie biib casting in thq rear wheel 
of an automobite had broken, but^ still, 
the machine was taken home by its 
Own power, as illustrated in the sketch. 
A pipe wrench wa.s set tight on the 
axte and strapped to one of the spokes. 
This transmitted the power from the 
axTg to the wheel. The wheel wobbled 
considerably, but to-uld not get off or 
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loosen the grip of the wrench. The 
sketch clearly conveys the idea, and 
any one placed in a siinilar predica- 




ment, will be able to get home by 
utilizing this plan. — Contributed by 
A. G. Smith, New York. 



Pile Used for a Candle Holder 

■"One of the most iiseful articles in 
my tool bag is a candle holder made 
of an old Itle,” says a telephone man. 
”1 made the part for holding the base 




from a atrip of heavy tin which I 
slipped over the end of the old file, as 
shown in Fig. 1. The sliape of the tin 
and xvbcre it was bent is shoivn in 
Fig, 3.” 



C Never guess the number of threads 
tQ be cut, count them. 
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Door Button Latch 

Anyone who has Imd to take care of 
horses knows bow oasiily they maciage 
to f^ct out of the barn l>y piisbing^ and 

workinf^ at a 
do or until 
t ]i 0 Ijntton 
b e c 0 in e 
loose and 
the d o t .1 r 
c»pens. Alter 
O U r hyrso 
liad done this 
sever ;i I 
times ^ I bit 
Upon a 
s c b c in c to 
keep ibe but- 
ton in platCr 
I procured a piece of wire about 7 in. 
long and a lead 1)all about 1 in. in di- 
amelcr. One end of tlie wire I nicked 
witK ii colei cbisel and ^lre■ve it into the 
lead ball, die other end was fastened 
to the btiLton as show'r in tbe sketch. 
W'lien the button was fasten cil on 
loosely, '‘I hud tlie satisfaction of seeiiifj 
it hanp- perfectly lioriznntal, and it 
(langs that way no matter how bard 
a horse pii sites on tlte door or how 
carelessly I turn the button. — Contrib- 
uted by J. C- Inman, Eden, Canada, 



Repairing a Bit-Brace Handle 

ft sometimes happens that n 
threaded bole f^ets so w^orn that the 
screw wdll not fit, or that it is drilled 
too large for tapping. Sticli defects can 
be remedied hy tbe simple expedient 
of counter-drilling' the hole about lialf- 




way through with a large drill, and 
litting a round nut tightly in the liolc. 
Tbe nut should be sw^eated with soft 
solder to prevent it from turning 
when tightening up the screws. 



Cutting Te*th in a Rack by Hand 

A w^orkman, lia\ ing a rack to cut on 
the edge of a piece of steel about 13 
m. long, liad im machinery at hand 
other than a lalJie, The rack required 
la teeth to the inch and as they did 
not need to be acLurate, he intended 
to flie them in. But lie did not like 
to mark out tlie 144 spaces. Tliere- 
fore he put the piece in tbe lathe, 
geared tlie machine to cut 13 threads 
to the incii, and nicked one edge of 
the piece for its whole length. Tbe 
piece was set a little oft the center, 
HO that only one side was marked. 



Non- Skidding Chain for Bicycle 
Wheels 

'rhe atrCcUnpaiiying sketch shows 
lu'Hv I applied an old window W'cigbt 




Cltatn WtflpptJ AfuiHifl Tl^^: 

chain to a bicycle lire to keep the 
wlieci from gkidding, 'i’hc chain was 
wound around tlie tire between each 
alternate pair of spokes. Tbe ends of 
the chain can be joined together after 
tlie entire rim and tire are w'ound 
as deseTi3>ecl.— Contnhnted by Fred 
I'Vled], Chicago, 



The Proper Way to Shift a Lathe 
Belt 

When Itaodlijig a belt, first make 
sure that no w'ires, hooks or any 
f .i-Ht on ing.H are loust, .Mway.H shove 
tbe belt olT from tlte cone first, so as 
to give a slack to the belt when you 
ivisb to tliroxv it up onto the next step 
or to pull it down to a smaller one on 
the Upper cone. 'Then push the belt 
on the corresponding step of the lathe 
cone. 

If the belt is to be shifted to give 
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ilie the highest speedy these 

structiona do not It 

nectfisary la the belt up on 

the countershaft cone tvitti consider- 
able force, or u?ic a bdt stick. Never 
put the hatid itisirle of the belt on the 
do'wn running: side of the pulley, but 
ahvayS on the critic. If the inPilde a! 
the belt is touched al all, let tL be on 
the up^vard ruTtninj^ sidc- 



Keying a Wood Pulley to a Shaft 

Take a piece of iroji equal in w]<ltli 
to about onc-tliird the circumference 

of the shaft . 
as loiijj as 
t |i e [uilley 
is wide and 
thick in ]>ro- 
]> or t i CN ii. 

Make it 
sli^Eitly ta- 
pering, shape it to fit around the shaftH 
and cut a key scat or the insidCr ff 
properly fitted iiito the wood piiHey, it 
makes ti substantia] jdaco for the key, 
— Contributed by II. iM. Toepfer, j\il. 
Carroll, in. 



An Easy Way to Reduce and Enlarge 
a Rectangle 

The illustration, Fig. i^ shows how to 
reduce any rectangle accin'atelj and 




quickly, the diTnensions of the reduced 
rectangle being sliown on the triaitgles. 
Jc will be necessary' to niark out a scale 
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[htt the triangles for this purpose, as 
sealed triangles cannot be procured. 




Tilt uiethcid of enlarging one or irore 
rectangles within a rectaitgle is shown 
ill Fig, 'I’he horizontal and vertical 
lities of the inner rectangle arc con- 
tinued to the outer angle A l! C and 
I'Uutiing di:igonal[y tlioougli the inter- 
sections, as showit at D M F, This wiN 
give i!ie relative proportimi of the rect- 
Eutglcs, 



Countersunk Riveting to Keep Rod 
frorn Turning 

When a shaft Or rod riveted over 
in a count erstmJc hole, it ii; liable to 
work loose in lime and tni'ii arouitd 
IV hen the tori rloes not fit tlie hole 
closely. A rod may be kept fj'om tiirit- 

LTig ]jj' cutti[]g cr filing one Or irmrc 

grooves in the bevel cotiitterSiunk por^ 
tio:n, and ivhen riveting, by swelling the 
metal enough to fill the grooves. If 
desired, cut the grooves a short dis- 
tance i]t the straight portion of the 
iiole. This method is applicabic to hot 
;md cold riveting and tvLtli good sised 
grooves i^-el] filled, makes a Job as se- 
cure against turning as if keyed iii 
place. — Contributed by Donald A. 
Ha ntpson, Middletown^ N. Y, 



CUsc a -S[]ft hannner fiir driving tnan- 
drels. 



r.\ "chattered'^ lathe cut cannot be 
made round by ftlingx 
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Valve or Brake-Wheel Wrench 

Lar^e valves, turned by a liand 
whtel, tjr lar™c brake wiieeTs an: H(h[ne- 




iitiiet; set so hard tliac ii is difficulL to 
turn tliein by haini and a bar or stick 
of wmod Tnust be used iti the spukea of 
the wlteel to give a leverage. Tlie ac- 
cornpanyingf aketcb a handy 

1 ever n r wrench for thfs pu rpo^e. 1 1 is 
easily made and can be kept near at 
hand, — ^Contributed Ity W. A. 

Jafiuythc, Riehnionri, Cal. 



CatiEc of Ricplosion Ln Gas Generators 

Acetylene fjcnei'alors, to the 
service which may rormally be ex- 
pected of tEiem, inust constantly be 
maintained in ,c;ood cotiilition, says a 
correspondent of tlie Automobile. Pri- 
vate mvners, a 3 well as professifinal 
drivers, have a Itabit of permitting the 
generator £c.t jjo unattended for st^'eral 
days after it has Itecn xiscd. The it, 
when tlic ^i^rnerator is opeiiedi it is 
fotind to be more or less ohstnictctl 
with the resifluc carldde that lias be- 
ronie caked to the copper aiid isj, 
accordingly, difficult to remove. The 
first thoti^ht of the average man is to 
take the nearest piece of ructaln a file or 
a scraper, and set to work to remove 
the deposit. It Ifl not generally realised 
that such a proceeding nay lead to a 
senous accident. 

The residuum left by the carbide 
after the generation of acetylene gas, 
a Mac Its the rO]>per of the receiver and 
chemically combines witli if, forming a 
new substance kuown^ as acetyl id of 
copper. This is a highly explosive 



product, which does not require much 
excitation to set it in action. Several 
instances are known whcne dimply 
bending the co|>per tubing employed to 
conduct th6 acetylene from the 
generator to the lamps gave rise to a 
series of explosions of a startling 
nature. The whole interior of the tub- 
ing was coated with a light, hard film 
of copper acetylid and a report was 
hearti every time the tube was bent. 

Ill the case of a generator, striking 
the deposits with a tool or piece of 
metal ol any kind is apt to <j.xploilc this 
deposit, particularly' as the residue fre- 
quently' Contains siliceous impurities 
that are hard and will either spark or 
gcocrnite con^iidcrabTc heat when 
struck. Tlie I'iolcoce ol tlie explosion 
will naturally vary, 'rhc w'orst |>en- 
ally of cai'elessness will probably be 
iinrnt hands or face. 'I'hc bc.st pro- 
tection against this tlanger, naturally, is 
to clean the generator at a sliflicieotly' 
short interval after using to avoid the 
hardening of the depoisit on the copper 
surface; but when tills has already 
taken place, the cleaning should either 
he done witli a m-ctal tool llrt-der water 
or a piece of wood. 



A Key Lock 

handy method of preventing keys 
from working loose in pulleys rm shafts 
is shown in the accompanying sketch. 
.■\fter the key has Ijecn driven home^ 
drill a small hole and tap It for a set 
screw as shi;iwn. ]n case the pulley is 
to ])c bung at a point other tlian the 




end nf the sbalt, it is best to drill and 
tap the hole before hanging the pul- 
ley. — Contrilmted by Gco. M. Ilarrer, 
Lockport, N. Y. 
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Makingf "'Spirits” Play a Violin 



A verj-- pretty tricky lliat can be 
worked in your own parlor, wlU pro- 
duce as mudi ' sensation aa a fake 
"'medium.'^ In all appearance, a violin, 
mar do! in or guilar, placed on a tabic, 
will begin to produce mo sic simply 
through stamping ilie fciot and a lew 
paaHtS of tlie liands. The music will 
not :sound natural, but ueird and dis- 
tant. 

The trick is done by placing the end 
of a small stick on a music bos in tlie 
basement of tbe house and allotving 
the other end to pass up through the 
■door a]id table to].i so it wll] project 
about in. The stick may be placed 
by' the side of^ behind or through the 
center of a table kg- Ik careful not 
to have any obstruction in the way of 
the stick. The instrument is placed 
sideivays on the protruding end of the 
stick. The ^'fakc” work of invoking 
the ^‘s|ijritH’’ is performed and ended 
hy' stamping the f(Kit, which signals 
the operator in the basement to start 
the macliine, and the violin seemingly 
produces mu-^iic without anyone touch- 
ing it. 

So imjiresftive are the results, that 
many people really think the spirits 
of the departed are playing the violin 
with unseen hands. The music is 
transmitted through the stick from the 
music bo3t to the violin, 




How to Make a Leaded Glass Fire-Screen 



The main Ira me of the fire-screen 
s-hown ill Fig- 1 is made from tw'o 
pieces ol square har iron. The 

longest piece, wbicii should be about 
ft, long, is bent square so as to lorm 
two uprights, each SS in. long, and 
measuring JGfl in. across the top. The 



hattom crosspiece can be either riveted 
or wielded to the uprights. Two pairs 
ol feet, each fi in, tong and spread about 
E in. apart, arc shaiJcd iis shown in Fig, 
S-, These are welded to the low'cr end 
of the uprights. 

The omansental scrollwork on the 
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Jramt ]s s.imf>lc ai){l effcM^tive, and is 
easy lo construct^ says Work, London. 
Tlie scrolls are attached to th'e frame 
by means of roiiiid-licad Tnadiinc 

screws. The leaf ornament at the ter- 




Compltird Firn Scjccd ojid PojtB 

m illation of the scroll is shaped and 
einhossed as sEiuwn in Fijj. 3, 'I’he 
metal used for the scrolls is ^ in. thick 
by ^ in. wide. The leaf ornament is 
formed hy turning ov^er the end of a 
piece of metal and working it togctlier 
a£ a welding Iteat, and tlien shaping 
out the leaf with a chisel and files f after 
which they are embossed with a ball- 
peen hamtner. 

The center is made from colored 
glass of special make for leaded work. 
The design is formed in the lead^ of 



which a cross section 'is showm in Fig. 
4, Use eare to give the lead a sym- 
metrical outline. The desig-n should 
be drawn ftiJE si^e on a large sheet of 
Itcavy paper and the spaces tti l>c occu- 
pied by the lead ent out so as Lt> leave 
the exact size and shape nf each piece 
of paper the same as wanted for each 
piece of glass. These arc used as pat- 
lern.5 in marking the glass ftir Cutting. 
The glass is cut the .name as ordinary 
window glass. The glass, lead, border 
and special bus can be purchased from 
an art glass sliop. 

After the glass is cut, the work of 
putting the pieces together with the 
lead between ibetn is begun. Secure 
a bcutrd as wide as tlie screen — .several 
narrow btiards put together will do — 
and begiit by placing one vertical side 
border. A, i’ig. 5, and the base border, 
Bj, on it as sliown. Place the corner 
piect of glass, C, in the grtToves of the 
bordersp cut a long piece of lead, 13, and 
iiold it in jiEacc with twm or three brads 
or glazier's points. TEie piece of lead 
F is cut and a small tenon joint made 
as shown tn Fig. C. While tlie piece of 
lead D, Fig. S, is held Ejv the Eirads, the 
piece E e«n be fitted and soldered. TEte 
soldering is done with a hot soldering 
Iron and, wire solder, using rosin as a 
flux, or, better still, special flux pur- 
chased for this purpose. After the 
joints are soldered, the piece of glass F 
is put in pEace and the lead held with 
Ejrads as before until tbc crniiH leads 
are lilted and soldered. The brads are 
then removed, the glass piece as shown 
by tlie dotted lines put in, and the leads 
around it held with Emads until the 
crosspieces are put in and soldered. 
Tltis mctliod is jmrsned until tbc glass 
Is complete, tEien the two remaining 
v'crtical and top pieces of border arc 
put on and all co'rners soldered. 

Tlte leaded glass ts hdd in the iron 
frame by means of eight U-sUaped 
clips, as shown in Fig. 7. A hole is 
drilled in the frame for the retaining 
.screw, the latter being tapped to the 
base of the clip. Special screws may 
be made with ornamental heads, as 
shown in Fig. S, and used for securing 
the side scrolls and clips togetlier. 
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Detector for Slight Electrical Charges 

A thin ^Iflss hottlc is thoron};hly 
clcanctl aiHl fitted with a ruh]>er >htop- 
per, A itole is nadc through the center 
of the stopper l^rgc ettuugh to admit a 
small brass rod. Tlie length of tliis rod 
will be gov^erned by the shape of the 
bintle, hilt sy^ in. will be about right. 
Tlie bottoin of the rod is bent and two 
pieces of a lu minim foil, each ahntit ^ 
in. wide and in. long, are glued to it. 
The two pieces of toil, fastened to tlie 
rod, arc better shown in Fig. S, Fasten 
a polished brass ball to tlic top of the 
rod, and the instninient is ready for 
use. Place the article which you wdsli 
to test near the Irall, aiui if it holds a 




aiumLnum Fall In d BnlUe 

sliglit eteclrical cilarge^ tiic iw^o pieces 
of foil will draw^ together. If it docs 
not hold a cliarge, the foils will not 
TTicirc, — Co-ntrihntcd by Falph L. La 
Rue, Goshen, N. Y. 



Fishing through Ice with a Tip-Up 

Tlie tip-up, used lor signaling the 
ftshcrmaii; wiicn a hsh is caught, is 
made of a 1.4^' pitie board, about 1.> 
in. long, fn. wide at ore end and 
narrowing down to about 1 in at 
flic other. At a point G in. from 
tlie smaller end, the board should 
be Cut sliglitly wider and a hole 



liored tf] rough It- Two or three wrap- 
pings of fine copper wire may be 
wound around the board on each side 




Tip-Up ia Place 



of I lie liola to give added strength. 
Jjoih ends of the board should be 
notched deeply, 

A long gash is cut in tlie ice and 
tlitn ii round hnle tnadc with a 
chisel, as this will cut under the water 
without Splashing, The cliippcd ice 
can be removed tvilh a pail. A rod or 
round stick of wood is passed tlirougli 
tile liole ill tlie tip-up and placed 
across the round hole, as shown in the 
iliufitration. 

Tlie fishiiooi: is baited in the usual 
w^ay and hung on a lire from tlic short 
end of the tip-up. When a fisli is 
]i(K>ke[|, tlie other cud will tip up and 
signal the fislierman. Any nuinlier tif 
holes can be cut in the itc and a tip-u[i 
u^cd in each, thus enabling one person 
lo take care of as many lines. 

Home-Made Candle Holder 

The candlestick or holder shown 
in the illustration is made of an ordi- 
nary tin can, 
ptLch as is used 
f 0 r canning 
salmon or pot- 
ted ham. Three 
triangular cuts 
are made in 
the cover or 
boitfiiii of the 
can and the 
points turned 
up about the 
candle. The 
can may be 
bronaed, silvered, enanicled or otlier^ 
wise (.Iccoratcd, tlius making It orna- 
mental as well as usefni.— Contrilmlcd 
hy Mrs, A- Ml Bryan, Corsicana, 
Texas. 
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Repairing a Worn Knife Blade 

When the lilacle of a favorite -potket 
knife, aftEF ctinstant use,, become fi like 
A, FS^^r 1, it is more dangerous tlian 






Tb4 'GlaJC I* Cill 

iisciul. To cut ftown thfi already worn 
Made would leave only a stump, but 
if the blade h fafstened in a vii^e and 
cite point B tiled off Until it is like 
Fig. S, the projeoting point A, Fig. 1, 
will sink into tlie handle as sliown at 
D, Fi^, a, a nd tJic knife Tvlll he given 
a new lease of usefulness?-— Contributed 
by Jitnts? M, Kane, Doylestoivn^ Pa. 



How to Make a Leather Spectacle Case 

The spectacle-case shown in the 
accompanying: illuattation may be 

made of either calf or cow nkin. The 
calf skin^ being soitcr, will be easier to 
work, ]>ut will not make as rigid a case 
as the cow skin. Tf calf skin is to be 
used, secure a piece of modeling calf, 
'file extreme width of the case is 
In. and tlic length 5% Two pieces 
will be ret|uired of this sisc. Fat Oti 
the design before the two parts are 
sewed together. First dr.iw the design 
on paper^ then prepare the Icuther. 
Place the leather on a small non-ab- 
iorbetit surface, such as copper or 



brass, and moisten the back side with 
as mucit water as it wriH take and still 
not show (m the f.ace side. Turn the 
leather, lay the design on the face, and 
hold it in place while both the outline 
and decoration are traced on the sur- 
face witlt a pencil or some tool that will 
make Sr sharp line without tearing the 
paper. 

After the outlines are traccil, go over 
the indentations a second time so as 
to make them sharp and distinct- 
■[’hcrc arc special modeling tools that 
can be piircEiased for this purpose^ but 
a V'-sbaped nut pick, if smoothed with 
emery paper so that it will not cut the 
leather,, will do just as well. 

T^kc a stippling tool — if no .such tool 
is at hand, a cup-pointed naii set wilt 
dLi — and stamp the background. It is 
intended that the full design shall be 
placed on the back and the same design 
placed on the front as far «s the ma- 
terial will allow. Be careful in stamp- 
ing tiot to pound so hard as to cut the 
leatlier. A little rubbing on the point 
Hvlth emery will take off the sharpness 
:ilway^ found on a new tool. 

Having prepared tbc two sides, tlicy 
may be placed together and sewed 
around the edges. 

If cow hide is preferred, the same 




method of treatment is used, but a form 
will need to be made and placed inside 
tl^c case wltilc tl)e leather is drying to 
give it the right shape. The form can 
tie made of a stick of wood. 
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How to Make a Wireless Telegraph Set — ^Part VI 

Bv ARTHUR MOORE 

Con^tTRCtipn nf n CoherP' and fl 



Eillie]' llie cditierer or a HeteoJor may 
be used in ilie rcceivin^^ circuit. Wlieu 
it is desired lo I'eccu'e vfi\h audiEiLe fiig- 
nals, the caticrcr is HEcd in combi ra- 
il on willi a relay and liattery, as sluiwri 
in S. 'J’lic relay R controls a local 
circuit con fils ul a second battery, 
and a vibrating bell, R. Tlie use of 
the detector in comiectioii with a tclc- 
]ihO[JC receiver, as iJSLtl in receiving, 
will be taken LJ^J later. 

One of the easiest colicrcrs to Tuake 
and one tEiat tv ill jiive excellent re^nilts 
when tiEcd with a scn?titjvc relay is one 
of the ordinary inetal tilings kind. 'The 
following; coherer lias been fourj to 
Rive CKcelletil rc&iills, if properly con- 
structed. A wooden base for tbe in- 
strument sliouki first be tnade from 
some %-in. liard w'ood, about in, 
wide and ft iiu long. Rountl vf( the 
tip]ier COT nets and edges of tliis piece 
and give it two or three Coats of gfKjd 
shellac. Obtain two good size b indin g- 
ag gh(5wn in Fig- I. TIichc hinj- 
ing-posts sltould liave holes in them 
that will allow a ifir"!"' brass rcid to pass 
thd'ou^h. Mount tlie bin ding' posts on 
tlic wooden base as shoivn. in Fig, 1. 
Two otiier bindlng-postSH and B,n 
should be motinlcd on tEie ends of the 
base and back-connected to the first 
two^ 

lliese tw'O binding-posts are to serve 
as tctininals for the coherer* l^r^ioure 
tw'Q pieces of ^-\n. brass rod, S in. long, 
and atualgamalc one end of each of 
litem hy first dipping the end in acid 
and then in mercury. These rods catl 
no^v be mounted as shown. A glass 
tubef Avliose inside diameter corre- 
sponds to the outside diameter f)f the 
rods, should be cut to such a length that 
it will sli]j over tEic rods and be almaet 
in contact witlt llie two binding-posts 
Rj and B„, 

The ends of the brass rods inside of 
the gliiss tube should he .separated i\j 
to in., providing a small cliamber, 
C. in which the filings are lo he placed. 



These filings can tie matle from a piece 
iiF nickel, by sawing it with a inediuni- 
toothed hacksaw. Tficy ghoul d then 
be gffted through a thin cheesecloth or 
,1 very line sieve t^l geparale the conirser 
lilingg from Lite fine dust wliitdi is not 
de.sifed- A squall trace ol silver filings 
added lo tlie nickel tilings will increase 
the gengitiveness of the coherer. 

Assuming you have cun.gtrticCcd tlie 
aerial at the receiving end and have 
made tlie jjropcr gitiuiid connection, 
you can put vour set in ojjcration. Vuu 
^vill of enur.^ic need a aOfi-ulim relayj R, 
]'’ig. a. This relay ^viEl cost about if 
piii'chased ready made, but a descrip- 
tion oi how to biiihl one will be given 
ill one of the following chapters and its 
cost will be considerably less. The 
completed connectiuits at the receiving 
end are shown iti Fig, S, The switch 
S is the same kind of a .Switch as you 
ingtallcd at the iransmittEng statltni. 
Tbe ]>rass rods of tiie coherer should be 
pushed in againKt the mass of iron ill- 
tngs Until the a mature of the relay R is 
drawn up autl tire bell R starts lo ring. 
Withdraw flte brass rods until the bell 
barely stops ringlug. 

The distance between the armature 
of the relay and tlte contact should not 
be much more tlian the thickness tif a 
piece of good f|ua]ity wrapping paper, 
The adjustment of the spring control- 
ling the a r mature cd the relay will l?c 
ftnJnd to lie rather tedious. 

It no doubt would be best to place 
lEiL receiving and sending equipment 
only 10 or 115 ft. apart at first. Using 
short pieces of ^virc hung to the ceiling 
for aerial g, and the adjustments can be 
mcire easily inade than when tfiey are 
c|uite a distance aiiart. The distance 
can then be increased and the adjusl- 
inent con tin tied. 

Tlie vibrating belt imist be mounted 
so that the haminer strikes the coherer 
H light taj^ when it is vibrating. You 
could, if desired, make tht base of the 
toihertr large cruugli so that the bell 
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could he tnoButed on it permanently. 
A rubber band can be wrapped around 
the liammer on the belt so tbe striking 
will not break llie glajs rod. The op- 
eration of tills colierer lias been pre* 
V LOU sly described!, but it mj^ht be well 
to sive it afjain. Tlie ivai'e niiition sent 
nut froTu the aerial at tlie sending sta- 
tion goes iti all direction!! and a part of 
it is caugbt tiy tbe aerial nt tlie receiv- 
ing station and passes tliroiigEi the co- 
herer to the ground, -I’lic passage of 
this current through the filings iu the 
coherer causes them to CohcrCr this 
lowers the resistance of the relay cir- 
cuit and allows tufiicieiit current to 
flow from the battery to actuate the re- 
lay and close the bell circuit. 

The filings are decohered of course 
when the hantiner of the bell strikes the 
glass rod, and the bell will eeasc to op- 
erate^ unless there still current 
tlirough the coliercr svliich causes the 
filings to immediately rcCohere, 1 Eence, 
tlie bell will only stop ringing when tbe 
current cease ■> to flow' througli the co- 
herer. This current will so long as 
tile key in tbe primary' winding of the 
spark ceil at the pending station is 
closed^ and iu this way the dots and 
das^hes of tbe code arc sent. 

Two types of detectors w'ill be de- 
scribed — the ''crystal'^ and "'electro- 
lytic.” It has been found that certain 
loctallie oxides and sulplildcs possess 
the remarkable property of conducting 
current a great deal better in one direc- 
tion than in the other, when two dis- 
sintilar crystals are In contact. This 
condition is utilized in the construe* 
tion of tbe so-called ‘‘crystal detector/' 
Tlieae detectors, ivlten connected In the 
Aerial clmiit, vil] tr.insforTn the elec- 
trical oscillations into a pulsating cur- 
rent which is tinidfreclionat and a 
sound ^^dlt be produced in a liigh resist- 
anco telephone receiver connected in 
parallel ^vith the detectofr without the 
use of a local flattery. 

The “pericon” detector is no doubt 
one of the mtj.st important crystal de- 
tcctorp made, and its construction will 
be given here. You should purchase 
a small rjuantltv of chalcopyritcj 
Cu.SFe^BH and a incite ZitO from a 



dealer in wtreless telegraph supplies. 
Break up the largest i>icccs into small 
fragments and lest them out by placing 
a piece of each kind of material in a 
crystal detector a.s shown in Fig. 3. 
The best combination ytui can olitain 
is selected unc] they c^n be mounted in 
A better form of detector as show'n in 
Fig. 5. 'rbe first detector consists of 
nothing more titan two spring clips 
fastened to a small block of wood and 
Countered as shown in Fig* 1. The 
most sensitive pair can he [letermincd 
hy listening in the telephone receivers 
T to the signals. 

Cut from sotnc J^-in. round brasSf 
two pieces ly^ in. long, A, anil A^, 
Fig. j. Drill a small hole in one end 
of each of these pieces and tap them to 
t^ilic a H'iu. screw, l^rill tw'o other 
holes through the pieces^ % in. fnini 
the opposite end, and tliread them to 
take y^-in, screw'S, Mount tlwsc pieces 
on a wooden base, iu. wide and G 
ill. long, cut from some %-in, hard 
wood, with small brass screws passed 
througli the base from tbe under sidt- 
Tliesc screws sltould be countersunk 
and tile brass pieces should be about 
Sy^ in. apart, d'he hales in the upper 
ends of these pieces should be on a line 
with each nth or. 

^[akc two rods, and Rn, in, 
long and threaded their etilii'e length, 
to fit the holes in the pieces and Aj. 
Two disks, and D-, iVx in. in diam- 
eter, should be cut from some 
hard wood and fastened on the ends of 
tlic rods and R+ to serve as handles 
in adjusting the detector. Make from 
some brass rod two cup^, C, and 

Cj- The ditnensions are given Eii Fig, 
C. Drill a small bole iu the Imttom of 
thtHie tups and thread them to fit on the 
ends of llic rods Ri and R.,. These 
hales should not be drilled all tbe way 
through the bottom of tbe cups. 

The two crystals you selected can 
nnw' be mounted in these cups by 
means of a composition known as 
Wood’s ntetal. This metal can he pur- 
chased at a supply Store or it can be 
made by mellirg together four parts 
of hiiunuth, two parts of lead, one part 
of tin and one part of cadmium. This 




POPULAR MECHANICS 



913 



composition radts at a very low temr 
pcrature, i^umcthin^ like 140 deg. F, 
The cups should be thorouglily cleaned 
and then iiearly filled with this metal, 
and the crystals held in place until the 
metal etMils and liarden^. Two lock 
nuts, N't and should be placed on 
the rods, R( and Rj, as shown in Tig, 



can be made as follows: The cup that 
is to hold the cleetmlyte Eihoilld bc 
made from a piece of carbon rod, and 
its dimensions should correspond to 
those E^ven in Fig, t. Cut from a rod 
ol brass a piece whose dimetisions cor- 
respond to lliose given in Fig, 8. Drill 
a STtiall hole in the bottom of tins piece 




Sj to hold the cups in place after they 
have been once adjusted. Two bind- 
ing-posts sliould he motmted on the 
base and connected to the sci'ews on the 
under side of llte base. 

This tletector can now be tonnected 
in circuit, as shown in Fig. 4, and the 
final adjo fitment made, ivbicb will re- 
main for a long period, unless it bc 
rouglily handled or Imnied out by be- 
ing 1)1 need near a strong transmitter 
without proper proleelton. A batteL'y^ 
15, sbonlc! be ctmnectcd in series with 
the telephone receiver to give the best 
results. 

It alight improve the jbetisicivettess of 
the detector to construct it so that the 
crystals are held iit contact by means 
of a small spring. To do this, do not 
thread the iiole in one of the supports, 
but drill it out so that the rod wiU move 
freely through it, A small spi'ing can 
be slipped over the rod between the 
ctip and tite support and the lock nut 
UHcd In adjusting the tension in the 
si^'^iug, it being placed on the rod be- 
tween the end of the spring anil the 
cup. 

An ine^ipcnsivc electrolytic detector 



and thread it to take a %-\n. screw. 
Now cut from some ^-oi, hard wood 
a piece 5- in. long and 3 in. wide. 
Drill the holes Indicated i]i Fig. 11 and 
countersink them on the under side. 
The tip]»er edges of tbc piece can be 
nicely rounded off, and It should then 
be given three or four eonts of ahtllae. 
Cut from M;inic ^-in. brass a piece <5^ 
iti. long and |.4 in. wide. Drill a hole 
in the eciitcr of thhs piece and thread 
it to take a screw. Drill tw'o 

other %-in. hales, in. from the ends. 

Now bend the piece into the form 
sbowt] in Fig, fl and mount It on the 
base so that the hole in its center is 
directly over the ceuter of the carbiui 
cup. Slount two back-co]tnectfld bind- 
ing-posts Tvitli screws tlirougli boles in 
the ends of the base. Connect one of 
these to the U-shsped piece of brass 
and the other one to tlie screw' that 
holds the piece of brass, supporting tlie 
carbon cup, ill place. 

Obtain a low voltage lamp that has 
Ifeen burnt out and remove the pieces 
of platiittLTii wire In the base of the 
lamp. Be careful ]tol to break the plat- 
itiuni w'ires loose from the copper lead- 







912 



POPULAR MECHANICS 



in wires. Mount one of these pieces in 
the end of e strew, S, Fig^ 10, bj' gol- 
deriiig the copper wire C in a small hole 
drilled in the tnd of the screw. This 
screw should now be placed in the 
threaded liole in the U-shaped piece 
and provided with a lock nut. The 
piece of platinuTii wire can Ijc raised 
aod lowered with respect to the carbon 
cup. The detector t^hould be -LonneLted 
in circuit, as shown in Fig. d, with a 



battery in serfes with the telephone re- 
ceiver. Connect the positive pole of 
the battery to the binding-post corre- 
sponding to the platinum-pointed 
screw. Fill the carbon cup with a solu- 
tion, made by adding one part nitric 
acid to four parts water (alw'ays add ' 
the acid to the water), to within Vs in. 
or the top. The platinum point should 
just l>arely toUch the electrolyte. Fig- 
ure 11 sltows the completed detector. 



(To he 



+ 



Wood-Working for Beginnera 

IRA S. GRIFFITH 



chapter IX 

Wlicttirif PtRcw Jniwis Jind Chilada 

Plane jroo.s and cliisels are aharp- 
ened in preciaely the same manner, so 
that a description of .sharpen] tig only ‘ 
o]ie — the plane iron — will be given. 




PIJf U — Tflhtnx' njc- IniDi Apart 



Release the plane iron and cap from 
the throat of the plane by lilting the 
cam on the cap, Separate tlie plane 
iron and ca]j iron— do itat reniuve the 
cap screw, but slide the iron^ length- 
wise until the screw head will pass 
througli the opening made for it, as 
shown in Fig. 4S, Place a little oil on 
the stone and, holding the plane iron 
as shown in Fig. 49, proceed to w'hct 
thr cutting edge. The iron must be 
held neither too high nor too low. H 
held tw high, the edge will be blunted 



attd rulrtetl, and a new edge niust be 
ground on the grindstone. If held loo 
lovFf the whetting takes place on the 
heel of the bevel and does tio good, since 
it does ik)t allo^v the sttme to touch the 
edge of the iron. To tcU when the tool 
is at the correct angle, draw tlie oil to 
one spot in the center of the stone. 
Flacc the iron ^virh the bevel in the 
o[] and the rear cn^l down ro the iron 
is flat, or nearly so, on the stone (Fig. 
50). Gradually rai.^ie the rear of the 
iron until the oil can be seen to spurt 
ft^om Under the cutting edge. The iron 
is then fn position. Now move the 
i]'on cither back anti forth the full 
Icnglli of the stone or give it a circular 
motion, in cither case striving not to 
charge the angle at whicli it is held. 

After the whetting has been con- 




FJg. 0 — T5 kIi oJ Iron 
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tinned for some time, crtrisiderabic 
pressure iiavin^ been a[3plicMl, and tlie 
test for position h^vln}^ been frequently 
made^ a rubbing: of the fingeriS down 
over the face .side and out o%'er llie 
rutting edge will I'eveal a "‘wire edge.” 
Tills must be Tcmovt-d before the irim 
iH u.sed again. To do this, hold tlic 
plane iron, face down, sw] that it 
touches the stone along its wiiole 
lengtli, and give it a forward and 
doivnw'ard movement on to the stone 
(Fig. 5l)r Tills generally bends tlic 
wire edge under and cuts it off, Somc- 




Pij. fid — Fira( Position, in Tttiina Angle 



times, however, it .simply bends it l>ncb 
cm the hcvcL In this case the bevel 
ninst be whetted again slightly to ijend 
tlie ivire edge back on the face, when 
the above ojieration may be repeated, 
iSometimes it takes several turnings to 
remove tlic wirc edge. 

After the wire edge has been re- 
moved, the iron must be te.sted for 
sharpness. There arc several ways of 
doing this. One way is to hold the 
iron up to the Tight; if a white line a]>- 
pcars, the edge is l>lunt and should be 
whetted more. 

Another w^ay is to draw the ed[;:c of 
the iron along the tlmmbiiail, feeling 
for irictiom If the iron is sharp, it will 
cut the nail slightly and the resulting 
friction will be perceived by the 
worker. If the iron is dull, there will 
be no cutting and therefore no frictitiu, 
in which case more whetting will be 
necessary. 



A mechanic generally uses tlie 
Hccond method, but instead of the 




Fin. H-™-RemoviDK Wire Edge 



tliuml^Tiai] he uses the ball of the 
thumb (Fig, iiS), This is a more sen- 
sitive test and therefore more satisfac- 
tory, The ball of the thumb is. cal- 
loused and* if slight pressure is applied 
as the edge is drawn along the thumb, 
no harm need be done. VVlieu the edge 
is found satisfactory, put the plane 




iron and the cap iron together and 
]ilace tliem in the throat of the plane, 
( 7i ^ CsniifiiteJ) 



<[ Automobile wheels, that are out of 
true and iti unequal planes, cause un- 
necessary wear on the tires. 



CGpyrighj&d material 
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A Home-Made Vise 

Wliile making; a box ] !md .<^Qnrie 
to ^rd as tlit;r[; iva.s mi 




vise on tlic betiL'Ii [ ]'ig;^er] ii]^ a sub- 
sLitiue. I sLiturcd a b<rtnr\i ’^4 ifi- thick, 
^ ii]. wide and 2ii in. km^ ami kured a 
^i-iilL IloIc tlirou^h it, 1 in. from cacb 
end. The Ixinrd w^s- ibcii auadied Lo 
tilt btejoh with two screw's 
lliroutfEi \vas}tcrs and the two kolcp in 
the hoanl into the iTciich top. ']’lie 
screws siiould be uf a Jiuiiaide 

to take in the ])icce tn lie workodi^— 

ConEribiitcd hy A. M. I'iice, Syracuse, 
Kew York. 



Cardboard SpiraJ Turned by Heat 

A. novel attraction for a ^viiidoiv dis- 
play can be iiiadt from a pic;rg of &tilf 
cHFcIboard cut in a spiral as aho\vn in 
Fi^. 1. The cardboard slioold be about 
7 or S ill. in diameter, 1’ie a -[fincfi of 
strijig; to llic center point of tlic spiral 





F.4, r f-m ± 

SpLrAl C11I from Cardlioard. 

anti fasten it so as m han^^ over a ffas 
jet, Fig;. A smalt swivel must be 
put ill tbe string; at the tLip or near tlie 
cardboard, if it is desired to have tlic 



spiral rim for any length of time. The 
eardimarti iviEl spin around rapidly and 
present quite aii allractiou. — Contribu- 
teri by Harry SEcrli]?, Itrooklyn, N. Y. 



A Workbettth lor the Amateur 



The accompanying detail drawing 
.■^liow!? a design of a portable work’ 
bejicEi suitable for lEu; amateur wood- 
worker. This be Itch can be tnadc 
easily by anyone who ba-s a few sharp 
tods and a little ?]iare time. If the 
stock is purcliased from the mill ready 
jilauetl and cut to length, much of the 
hard labor ivill l>e .saved. Birch or 
ntajde wcHid enakes a very good bench, 
and the following pieces sliould be or- 
dered ; 



i J hy 5 lij- auL 
V 3 idt Taih. a by a 1 i¥ [n. 

1 end rjilt. a hy S ii-t in. 

1 Ei(iflrxl, T V}' |! b^' so in. 

1 to|i hri»r(l, J by jL'' by TT :it. 

1 tir^rxl, ] by 1 L! In- jr dii, 

'i ■rriisiiiii'cy?. ] H Ijy It by SI in. 

1 i>icc« li^r a]nyvi|i. f|-i tiy fiM- liy lit 



T iMinr f-ur rlninw liy Itj-'J by 1-j 
H i; by- S nr fs in. 

1 bcrcw blciCK, ^ by H liy C lit. 



] jdcct, ]|^ by iii hy lOH in. 



ill. 

in. 



Make the lower frame first. Cut 
tenons nil the raiEs and mortise the 
posts, then fasten them securely to- 
getEier wilb by ij-Lii. lag scrcivs as 
sElfwvIl. AtsO fasten the llyf; liy 15 by 
S'l-in. pieces to the tops of the |h)SLs 
wit El screw'S. "[’lie heads should be 
coujitersunk or else lioles bored in the 
top boards to fit over them. Fasten 
the front lo]j huartl to tbc crosspieces 
by lag screws through from tlie under 
side. 1'lie nerewK c:*n be put in from 
lire top for the 1-in, thick top board. 

I’aiiten tlie end pieces tm with screws, 
criUntersinking the bcatls of the VL3C 
enri. Cut the S-in. square lioles [n tlie 
by Jl}-in. pieces for the vise 
slitlcs, anti fit it in place for the side 
vise. Also cut square hoEca ir tlie one 
cud |uccc for the end vise slides as 
shown. Knw' fit up the two clamps. 
]''afiteii (he sliric.s to the front jiiectij 
wit El screivs. Counters ink the beads of 
the screw b in thev IviH n(.»t Ijc in the 
way of the liaiids when the vise is used. 
'I’he two clamp screws should be about 
V/ji in. Eu diameter. 'I’liey can be jiur- 
chased at a hardware store. A block 
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sliould be fitted uiidtf ihe crosspiece the better of tools shotdd be 

to hold the nut for the end vise. Alter purchased as thcjf are the cheapest in 



^ ■ 



< 





you have the slides fitted, put tliem in 
place and bore the holes for the clamp 
screws. 

The back boan.1 can now he fastened 
to the back with screws as shown in 
the top view. The bench is naw com- 
plete^ except for ,1 couple of coats of 
oil which should be applied to give it 
a finish attd prcscrv'c 
the wood. The ama- 
teur workinan, as well 
as the patternmaker, 
win find this a very 
handy and serviceable 
bench for his w^ork&hop. 

As the amateur iiifork- 
m.in does not always 
know- just wiiat tools he 
will need, a list is glveii 
which will answer for 
a general class of work, 

This list can be added 
to as the workman be- 
comes more proficient 
in his line and has need 
for Ollier tools. Only 



. the long run. If each tool is kept in 
a certain place, it can be easily found 
when wanted. 

1 StJULli -plnnc cn- jcnttCr^ 1 Jiclf rlmie tir RfDHiEbeT; 
1 , tn-j 1 Tip- U.W, 'S4 in. * 1 -dliw 1 M)em- 

I 1 i*t Riinlctai 1 Vrajrt 4^4 blti; 2 bckw, 

^riTtr 3 , !{ li In.'; 1 cc.imEcTDi'nlt 1 va.-v; 

1 wt cfiiwla; 1 Braise# ; 1 morilrey wrench t 1 

21t. rule; 1 nrarkinf ipiumj 1 file i na.i! set; 

1 p.tlf divider!:; 1 -pocket Irn;! i 1 S-iii. iry ti^i9Rr±; 
1 nlalviEt ; K'n. 1, ^ and 00 undpoper, 



Warlihcacb Con^eCC' 



C opy rig h ted m ateri a.1 
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INTERESTING PATENTS, 

LOAD DISCKAHOEK FOU H Ay.-pORKS— TT iib 
|[»P«J'T[> i -atcaidi rnrnt for Eark tin.« (Fin. 1'^ ii de- 

h!^i£t1 :i^ illitOlLA^^ra 

Jr^nn Lit load wLiliout tke pitch, and jcik rcguirEd. 
wisti the aTdina.rj.' iork. The twIj lerji' ifht the puinl'i 
i>r And Art OBFriEd Ihuk eo a feuIet bajjnp- 

EracEd by a eIee] sIecvc that slidri on. the haadJE. The 
diiLuretu? in Ij- nticbil hi tbit heniJ 1 pii.y oi C 4 Fti 

Lum:i. 



MFW TVP^ OF CA&LE CLAM t^— A e-.nUc tlAia|p 
with th.E Rrippinj!' prrtirna xd cenitructEd. that La- 
cmiHril tftraUi nitn?n Ihfc eahV-M. ti'^Jlin 1 e pnlt the lat- 
ter BpBTt, will EompcL the jrrL|qiinE parti Lit mEtje 
tijihtly KTip the cahlca, ia i1Lpitr:ned Ln. Fin. I hC 
IkiJ^ IMiituin Itie claiiii' Ja [irOfldttt irjtfa itppij- 
litcLy di^MMcd WEdgtc.xhqfied (Jfrrxivt-Ei ndnfited tp re- 
vive aiitf fCCAln a. -citTFcnpenbitl^ij^by qliAjiseil wedftc iti 
jioiitive ETiRa.nni; rvuitien. Thti iiilynutr FUTinte nl 
11ie lii>il^ I 4 piovided wLt1i AerrAtioniv or rotEhci, 

whiEli, in cPKaREmciLt with corrcijirlHlinic ptitchca en 
1 he wQiJi^r, ^m'h'L-ii|E- aif^hiHt any iHiiHlrliry (it tliE elAIT 1 ]i 
4 <i loaE effioiericy when Ihe cadIc ix ilacIcEnEiL 



GAME APPARATUS— HsLirt r: UliSMfat^e h |j*f- 

lor 4tAAbE, tiLE FEtiairEmeiilA. of vhlnh are a ict of 

hallsy 9 FTfaiHe I’anJ pra’ritlfd -"iMi ■ 'tt.ftr tlta 

Idwef tjid. artd. □. damp anaitdard. Tfie atamJard ia 
dain|»Mj tti tjin- end tip Ihf tHhte, and Ihe lisiiit ki nt- 
Ifieheit |£i it .pibiL exterided rv« the iahle butPdee to 
the other End. where it ii held bv th« plai'ir. 'I"ht 
pAmij EoibiJhth lif tolll.njj Ihe liitlln nitwn the Ikiitrl into 
the poeket. CansideTahCE ahrll of maeipuilatiDii iy rr- 
qwLfed Itf keep list IjAlla Jfoni ru:iriLn|f off Hie band, 

APTIHAL JAW-TEAP— A U-6h4l^eJ. le»E 
trap ix shown In Fifr. 4. It ii Lunk in the jtTDtind 
Itcrotis an nniirnal trail rr in front oP lsklli wlih duI^ 
the pMBiitLt ttf thE jaws and the trip-eord pratriidin.ir. 
TTi-r animaE strikei thf eurd and i]iTinicB the trajiv 



APSA^TGEMEHT FDR DREES SHIRT AEfD 
WAISTCOAT — -A mmis oJ iirCm-Mjiyj t lelriBS ^^nl^)l^ 
liiwetn dreHi shirt and wsfqicoat H illurtrAlEft in 
Fit;. E. The ifairt in tirttvided with butlonholEi 10 
IncaLtitf np tn Ti-gialrt wi|h liibticiibltnlvp in (lit wniAl- 
coal niTidEr each lajitl. Sinill na±t*.l litAmeA afs pm- 
viilr^l with whiEk euter the huttonhnlEX oS 

the shirt and waiilcoat irtmi PieE-uwi ami fientl! il(iWibi. 
watil siid (biLtward toe tIbE piirp«e of accurinn the 
two JiTmly ioaiEthEr. 



lUPRQVED BILLIARD BRIPQE— Tito ordEturj 
hildsc 3 rTaii.e^ite^ bkAil Ed^r wiaUd^ dlEEEult ihnla in 
jboid or hLiliardn ii like the Itiidi^ shown in hly:, 
Tninns EhC Apwcdl fniteil feit. For ordinarr ihots the 
low trldiit-l'ili’tk ^itHtcEit, Inji whan the ihot is ov^ 
A nedii ot hall^ or even two halls close lo^EclLEr, the 
autiiliary hlwh fml 'Heeninei a ictjiJiiTemeet. Wherl 
rcit in use, (lie anailiarT ftss I 3 pushed hack aRaiwt 
the haitdie. 



TOP-aPIHKJNG HAHDLE— A hjitiLle nnd iuLri- 
die aTranaernrni for ^jibiinine to[M tL illuslrati'd hii 
h"i^ t. A cord passe: arounnl 1 hr pulley and 

Lhroupfh. ihe hollow handle. The pullinR of the cord 
whirli the Aphidic, whieh ennaEC? with Inc erowLi oE 
the tDji. 



COM ftl NATION TQEOaOAW AND COASTER 
— A aledgo that muy iie iiAcd as either a tobetesan or 
a coisItT Ja nlwwan. Ln 1 -ik. i Side pleete nitached 
to the tobpf^xnn S'Tvf rorinerL when the iledae i# 
lawd as a coaster, and m side irnards when nst^ as 
n loh()|jfi{:iii. in like manner. Ihe Mfirl ivkieh Enroll 
the runninE stirEicr AS A tohogjran. Iteoomes a caerr- 
lii£ lOp Vrh^Ei Ihc sEedge :i us>rJ, U- t (4RAlfF., 



DED-TEMT — Fisupe 5 LllicHfile^. a hcd-tcnl Enr me 
on ileEpinff jim-rTieiT Eil ynrdj, or when on canijiiibfl 
ejcpEdLtioriL In carni^ oof end oE the sopporEinx' 
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PRACTICAL OR UNIQUE 



4xklv madr Fail lU * irrt irunk, ond at Hie 
eii^ (a A Kurmarunff pci1e, in (iinin in 1i^ld 'UJi-' 

Tiitht bj pultry ^ii^l taiiktc EDftaKini!' 'wLt'h a 

Mx^d [fee [runl. 



COWBIHED PETS ANp SEA I— A EiranCain pen 
wiih: A i;eiL ]□ TiamUt is shown in Piif. ICF, tiL iltt 
handle is a ti^cd iiikt portiMi ef (he die. 

h-ti1i A mcivaKle jaw attached (e i( and eacTjEni; Llia 
nmaiTiirfif purtiHir (jf iFit ilJt A itaij flceewa ewer th.e 
ceiL [HFliort and irive]' thu KhaEe (ne apL^^rjtiKC 4l 
(lie erdinar^ fownlaiii |>tEi. 



FI POEE_ SUPPORT- FpH U AKICUEISTS— The 

necjCHbtif ef manicaTFil j- -™r kanJ 1-v *uMion 

(lie 'FiiiitH liY-ltii; mnniciared is obviated ihe nnser 
Dupport illn^ralrd in Ki^i Hi 3 t ia eH M ItaigSil ihat 
wtl] jiUpw die vrisL to rest on (be talile. 



TELESCOPIC FLAGSTAFF— PiKVire i1 iHtib- 
tralfa A trlr^nidc niiKlArir ei^inpesied e£ two fie eiere 
leeiicmf, rmvided wi(1i expannii'e mcana Fur Fraction- 
allr bnldlnE (.ht itttl^r -Mliort within tli<i al a*^y 

tciLAtli eE extenxiani detined. The lurpootinE base is 
30 atranEt'd that lln; ]isik ruar he pri at Jtrtif aenjk. 



A STOOL foe the UAPBER— The harhei s1ool 
-thown in Fir. JS ia prcaumalily the invwiiipn, or at 
]e;i:9( ilie idea, <il a liai \itt deshiMja of odditionaL eom- 
fort nrhiCe lervinK a cmtomeri it consists dF a bi- 
eyele aaditle, fn^unlrd iwi a. tubing uandard, provided 
witli Tpllera,. and dcsiRtied to swinE- aiound tne chair 
AE the prpped' ditranee, 



COTfRITlED bOTTLE STOPPEtC AHP PFOB- 
FER — A bottle stviiper iiitriided with mean* bw 
whleli Lite eoiLieitti; of the bottle ena^ be dk^4haT|{±d 
in droits is hcTC shown IFiEi 14). Pressure exerted on 
tli-a (op gikioc of the sIopiht ojk-ob a passage (brvDEb 
whieh the cttsiisitii ol the boatle ma;y ex-uile h| dv4>p 
krm, Vf'h'-n tbc fioBi.r |iptHmre is removed the iiaa- 
xane closes. 



ECC STAUP — Fitpjre iLlui^traten a (Inj^er a-r- 

reiiiccmriit by incBnu oF which riia nay bo rapidly 
stamped. Ii is worn like a tliiinnlc, the undef gitf.- 
lact lieiiijr girdvlded with the cbaraeccis to be im-' 
printed. In [uckLng i±p ail ejjf iq Eht ein.1itmty way 
Ehe Bta-ntinny hneer cones in contact with ibe ahdl 
and the Imjirint k mndv, 



DEVICE FOR HANGING FICTURES^In Fi;r. 
IC ia Ebpwii a licntio Iw liaiiiiinE lieavy piet-usLi 
And othef like objaeta. The fUAitenioon Ti3d>4i^ dr ceble 
cnjEaRes with a TDilBer a( the loYrcr end of che sup^ 
portirtiiC ItAok. A ineana ia proyideil for cbadipnE (be 
lcni;Lli oE the cablt. 



THVTJE-SUCKlha PFEVElfTGR— A shii^d: dc- 
siEned to prevent an infant sucking i1a (biimbn ia II- 
LiaEtflljt'J by _FIk TI' 'Hiv Ibtmili’ call i* Farmed of 
metallie neltin^ pi sniall mesht and arourul the cap 
at iiji open end is n land o£ aliaoibenq. rii^Lf^elal, the 
fbirla ikI wliith eeuAfi e«i;:|i, 4(her aa shown in Ihe dtawr 
iHEi and provide the means for tyinn the devii^ lo 
( he hind. 



SLEDGE DRIVEN LlKK BICVCLB— A Blcdcc, 
tbe molive Eorcr of ubicti is die aame as tlbai Hf a 
bicyele, and whleb with p iarvjo#<yele -Cnifinc aihlcd. 
■“■■oiild become n motorcycle-like driven sled.ge, is 
shown ill Fljf. IR. iiLvefal kvera aee |ilwwml1y fast- 
ened (o tbe cranks, ond to Ibtse levins are Fastened 
t|ldhi£ pieces provlf|i;(l wl(3i nhCjO-lLkic prOivctions 
bnrirtp de1.achBbte teeth vbieh eof^DEe with ilie run- 
nirtlf Anrfftce Tcftmwijilcftlly monntrf tulirs conncci 
1he slidinE pieces witb the upper part ol (he Frame 
Jiiat below she ba^fik ptii of (be saddle, amf (bc afii^'nl 
aprinEi inrrojndinE Ibeie (nbes continually pren tbe 
above ntentioaed levesA .ii^aLnsL tlte running jurfaee. 
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Tl if E. LUSIIINGTOfi W3S mcEtEiii!' with 

n-ea11iw ■!» Ilia waj hcjriR-a'jinl h(- ^ A. if. Hit 
cmiTE^ HfecideJI^ j.nid lu Jialcd tD port. 

FLatlljr he ra.fl foul <fi a iiolkifliiLll. 

*'l mvru ji.nl iirc^l n-n cicoFt, old iTLiri,'' iniil. the 
top, fi£^-n3tTirEillj. 

‘‘Lrjo'kBlL T]ltt wjjj,'' muclErEd Mr. Luahijij^Gn. ‘*1'J 
N: H)tlg1f' (hic:) thinislii it 1 wuz coilj CMU>]:ir(J 
a (jroscti’pc I"' 



[iLEticiri, [he h(y|<-l iirotirietDr poinCed out with ■pelde 
Ifiv TnodErn bathriHen wLf.1i which it b efiuipip^ 
'''Whj illd in a >uth?" sfDLd ihe ^ereLeefier, 

■"Wliy,'' UI41 file liOtdl kciiffkrr adeb w mueh ta 
ctnnfort." ‘‘'li^'elL'^ laid lIie in, Ei., iu 

eneii^h for me.'''' '’ riiit TtLay do in the niinmiEr, hui 

■p.hat dfii jou do -whEfi it jeft -Guldf"' '"IVhy,'" laid 

Ihe S. Kii "roll don't lUfiiuie I’m niitli t 

Icol u fo ithe t bfiih Lti Ihe wLntEr time, do jeu?" 




A jonna larlv cntEmJ « denlist't office, aat doTm 
In ihe ehair of toniLi-e ■n.'llhoct * tromfif tml iiiKOth- 
T>laininplj' alloweft the dfntLit to cxamLiie her teeth, 
Whei^ he had poked a'nd 
Iieehed and ]iiinthed n'nd 
prenJdtd EO 'hiii evident 
oatlliacfion he soLil; 

'■■tti'Eij', mj dear ji?iiok( 
ladyf rvtJjf _ fillmg in 
iifcibLlL Li loose OTld 
two of ^oor teeth are 
obooit lo Fall CiiEi." 

"I knew,"' Ihe ji'DiinB 
]n<lv murrmirefL 

'^Uaj I ash what la 
the -caiiiia i.if J|- I Rte 
no fiirmR of violence or 
concussion " 

'■WclJ, Mt,” Lilt 

yeiin^ laiLy exfilaLTioiL 
’'I'm. a tvleiiiieinri- ojicrft- 
tor aiiiL F have bei-ii |ry- 
|o Collciw inslTue- 
[Irifkt nnd say three so Lt 
'wHL not iDU'nd lihu any 
other sou.'nd on tho fa<* 
of the earth. Wt .Ret 
au|ii.KiReil ECi any It this 
WBj, Thr-ririr-i-ce. Du 
yoa see ?" 

"1 Ct>i''l Iruthlullj aaj 
Ihit I do,"' replied thr; 
denilist. tTirnfilinil a 
^tilr1 rilllnj] from bis eye. 

— Teleyhojiy, 



The real estate firm oF Solomon & O'Sullivan hid 
loll, for ule in e lu-wly [iltil fil'd HulniTban district. 
O'SulliTan — younp, enlhusiistie tnd Irub — wfis. 

irritLnjr the ndvenine>. 
oitiii, life nalional elo- 
guenoE da win; Iroo'i bM> 
pen. lie iiTgEft impend- 
mp purehaierB to leiee 
the jd.F.HLifU' rnoirirnta. 

'"'Napoleon,'’ he 
'^jiiH only met opriorlii' 
nity 1 Itt Gtealed it I’' 
Mr. ^lomnn tnil 
this line in the ndver, 
iLieniEnf hIoitIj a-nd 
carEfully. 

■'This EeIIdw Napn- 
Jeon,” he pniil — "Yptiat's 
Ihe nsr dE odvetiirjnB 
him wlfh mir money?'’ 



Itf^ei'iii — I see a i»ot- 
e'nt has been ;rAnted For 
ttt atlajchment to rock- 
in; chaJei oiwnite a 
fan to ooni file Udeii. 
I'anl. 

Rshert— .hfld when n 
man jpnes Into th(: ilarV 
room and stubs bla joe 
□jiiiJpsL thAI rrjckrri we 
do not think the ticw 
Jfltochment will eoef 
him off any, — 'V'onknra. 
btateimon. 



hliiddliim. — Wonder 
u'haL makci the tela- 
Eraph lines hum'’ 

De Itrote— -I’ve wirEiL 
dad for doujfh,. and I 
Bui'ss he’s talklriit hRCk. 
— t?lLle;g[0 Joiwfial. 



The Butsls at a snif- 

met hoieil In nnetbern 

New JersEj are lauBhinB over the Eolld'"inB! The pro- 
prietor oE Ihis hijtitclry imi urp. • hniiflilow l-n Lb 
neighl^rhoDfl IHei. winter. Near the hotel the Morris 
Hnil Rfuieit canal winds its _wp,y thmuiih the wooili, 
and on its hanks in that wleahlty is i ' general 
Irrpt I'T 4 ntftfv^e who is quits a chi.i'Aeitr In his 
wiy, Shpwinj him the tJtW dwelling ofiej its com- 



PA1KLESS ENTEACriDH 
Why Spend Tdornj on Pthtial^F 



Affer he had Wfuted 
outside for ten lunB' 
miiiiilOE,, the df>or waa 
ojicnud on the chain and 
4 'eblhaii’d fhee a|Kiicu.TEJ 
jft the jtprrtUTC, '‘Gwid 
momini!', madam,’' he- 
Ran the street hawker 
In lib |nJA.i-[iit l^nrSi ''"1 
have here a tittle Jtrtlele 
ni univerfibt uiiliiy. Tt Is enfle?! the Marvelous Mice 

Exterminator,, and the nrioe ” 

"h'o uSt." hitvrJ'hpt-Ad the woman, sirimlj. ''We 
have no marvelous mice Ln tlki± Uouhc — ;. in|y the 
urijiiury kind '' 

Then the door nas shut and the howkey tiisce 

more otiiHie, — Til- Bit* 



NEW BOOKS 



WIEE1,ES5 TELEPHOKEB AND HOW THEY 
wOJttlt— Py James Eisk ihe- Murray. Ctolh i illns i 
i!iR pp. ridce, fl.lM. Gives a clear survey oE |hy way 
in which mltelesi telephones work, inetiidinfr n dis- 
CIIBsinn oE the mcthn^iJij and instniments used The 
Norman kV. Htniley Pub. Co,j New 'Vork, 

PRACTICAL handbook; for MELL 
WRIGHTS — l!j Cnivio F. EYrinsLe. CEolh | illu* t 
dlt p|F. Price. ThYtefLhcd. priotieBt pLannlng 

*nd urrancemertt uF mill buildiogs? strenjlh of maflc- 
riuls: mo<Uili*n of elasticity ;. mumenl n£ inertia | 
ihafltng: iournal hcarln ua t eoupltoffn horsepower tn> 
Lie transmiurd by ihafrinRi a1>ifiiirii'nt and ItvdliiE 
cfFh*rtLns-; ruHey locution i Itev fittintr;. bcEts and 
bcllitia, oft;. F. I- Co., Chicago. 



HANDWORK IN WOOD--Dv VYJtllnrti Nuyt:* 
Cloth ; ifliiB, i ^ni I'p, PrieCi. ?L!;WL Intended pri- 
murily Enr tcDchers of woodwork. n3eiciitief;s lufBinB, 
sa'WTTiillinB, srasonin;: and measurins;' of wnod, wnod 
Histid ioolfl, wO(^d f^^tenlni yii, equipment and car* of 
Ihe shop, the common joinij, lypfa of wCradcn *truc- 
(nrrs, prineiplie ciF joineTy. ■nraod finli'hlnjr- I'hu Man- 
ual Arti PfCfiu, Pe*tL», IlL 



MODEL BALLOONS AND FLTING MA- 
CEPIN'^ — Dy J. IT. AIvKander. Clctli ; lUuii, ; i;?7 
pip, Fticr, ^I.TiO. This, hook will be oE uiLJia.nc£ 
Ehrbu ‘nrliti J-rs-irt 1 a cimstrufit * trt<idp[ ainliir' QP 
PyiqiB -mnehrat. It five l&ldiiisr pifti-fti yf 

WQrtJng iir^vipirtsrB, t*ach ihMi eflUtRiHl-na* □ different 
TnachiTit Mtstk i<nTi.ln.icCiEKn and imuFafttfiCnt r-an 
H ^iDEnl-fidii fTom the molcinR' ailiI IlyShe- oE lliejc mcil- 
cl3. The Numtan W. llcnlcj Pub. Co., New York. 



Tir,T 



fid 




POPULAR MECHANICS Al>7EftTI^lNG SECXIOH 
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He Saved *8002® 

On This Bungalow! 



Dr* Whiteharstf of Texas, 7e/is of Big Saving in Baiiding 
Cost by Use of Gordon^Van TTrte Miilwork and Lumber 




Here’s His Letter 



Peukl , Mav 7 , 1010, 

Gordon -Van Tin# Cci-i Davenport, Jcma. . 

G^nca: Enc1os^;ci nrt df our house, in vhioh 

W.C used ycniT fpillwurlt. ineludinE '^^'hitc; Pine Sitlinc, 

and BL^ho-prio jMaaik lioard. It is n 

Gordon -V an Tins horis:r. - — — 

[ hjlYO th# hunjralnn' I thliit [ ever now .ami 

J rcecLvcd your choch for ^25.70 some tjivio fcoeli, ooyar- 

nvrMV|hflr^^ 

Pieas# Acijtipi; THV Tor vour boncst trcaliru M,, _ 

Thea# hairtlwroorl vtneeral doors. Ihict map]# floors uhd 
Queen Anne Y [iid«w5 me tho tnlli of tho loivji. 



FPMC of Dr. 'WbitihunL'i BunreJdw 

^ J»n’t This Gqod Evidence ef 
Whitehurst's Satlsfectlan? 



RcEpoctEully, 



We Prefect Our Oustomerjh^ (n* 
tetests In Every Possible Wajr 



Over Half a Million Customers and 
Every One SATISFIED! 

_ OvcrlinJi a cnlllioa born.#1>Ti'lldHSorE'boFli]E'tb[!'Jrmitl;rTpd!i At tuvoin 
pricrj, [tOin -mrr liUlln'ort Jind. Luenber Hljmt. 

Wi) riiTTf n trcmcndciuA nEftel!. ol bijnillnjrpufl.tMitfll—cnirvtbliiiff needed 
to bnildcaTuplREe anij] btf-nul'lful homea llip rno'it modcTn types, even (O 
niD-nte^q A"i 1 ]i4LtTLl'n'arc, IVe Euamnlec qidck xliJpLii4:q(, H 4 ujitter hew 
l4iT£;u the Order, 

0ciaUtT.x3.te dd(v«rsr aod a.alla.£act[Ofl truaranfeed erin4>ne}- rcrL||],JOi1 



Have You Written for Our Latest 
HOME-BUILDERS' CATALOG? 



SidDView mt &Kimkm 

Further Evidence ot 

litNnte Saffsfactlofl 

^ ^ „ Cost Within EsBmates? 

The OoTflDO.T^lJLn JJlnu B™,k ibnvii wrr w derienicr HnuN-r. ItiinniikiPB, 

. . rwntlsv fPOim S«V tOlEXCe. ELiL IUt« «4tuj|¥ ^EM1 bant tl ti» nuA ent il^snrf. 

:^nMICM rnu iavo srnt turnmny ot th» PJfli, ISthikH mjnrrtirH. for Ban ma 

•nE- tlLETltD Vatep h bDUlKtttlpprfEAl illrtel la Umh bi»ki] l-hn U(U#0J1,V*U 'Tla* Tlnn. 

Ik^ UJU DBt bKmiiB* jt MhEEtUFii Ut bblldirr V<ir a MmBeJ tlims we will M-icd EbU 
il^DbuiiL V-DLubiA fr>44 GT1 rWClT>t 4F Ci'k rmd [hUfinfi 

Got Our FREE BOOKS and Save Big Money! 

j „ ^ Iwwk *ni Luifikei-Ciitaliv^ wSLI nTcrcKe ot iSOS qo. muEoritJ, 

- J ™ IJ snablc-ioa u> Lujld wpib Lb« pmtLw mieuibi»i tliat Itbn trill 

ai^teiDord Uiacirlrinal-HUmAta. . 

M'c 4itr,--t‘ tfl. Ilin nr^qvUal l^tna MTvIini Lhil nrnTtlver wnoETa la Amarkra ituiil lutek 

l"vad"iir''kw« wiicb we I'lecA kl jimr AlnnowL 
ISEB-l jmu-r |i,rt et mntoriDlp, W* wfll bt, bIhA eq fnffiS. eonb 

ptutn Ml ma.t4w. Yea tn.et:ir ik, AfalJnn;i,;,B bj- nrnELlsg irf Lbl* mnH™. 

AIL iincnnpmiilSBEe r««]vu njnrtWTlBeiMlCBnitlllattOtLtlian. WT(teTl*, I7B 

aORDDK'VAJH TIME CD- Vi4fl Faderil Slnet, iMLVENPOin',^ IOWA 



# Solely Uijoijcb tliid w^iinlerfo] C^italoii; offl.OM D arx-nlns In h Ifflicst sr:,dn 
^liIl-woi aail t^iLitilier we liave built up a p:i1roDnse exteailliift .fro m ocoiin 
o^:ean. t:i'L:iv(lij[«LTiTeredntdeBlen prlcef,. E^-eryllcEnwE selJl&iruarAtt- 
teoil vptoUHt uSk'EaJ icrodes oitbc $asb.£ DcmrlE aaufjicturere'Aa.'SeeiatioEii. 

AtJ^at— APlan Book That Keei 

A 5i-»f 1 n ■■ A laiiH mnin e.*! VI 

Hritci . rnvtinir f rc^m HIU XoIBJXXl iSj.t Iut« «4tuJI' 



QOiU)or(-vAmii(r.cQ 

BOOK" FLANS 



s> 
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POPULAR MECHJUnCS AEYlimSlKG fXCXlOlf 



A BOY’S RISE TO THE TOP 

BEING A STORY FROM REAL LIFE, WHICH PROVES 
-‘BOOST, AND THE WORLD BOOSTS WITH YOU.” 



Stiiloe a ikh "pay atcaat” In the fnmi of 
a bifr job wiih a fat pay envelope AEiached 
to It, helped by an Kctenatve college education, 
CBi thi«e days of kieensa competition qnite 
an achievement — but to do it through om^s 
power of "I will" alone, just as Tom Jewell 
did tt» proves beyond any question of doubt 
that tme success leata with tha individual 
mhei than with outside conditiotis. 

This is the story — one that holds a deep 
lesson for eveiy man and boy anxious to malte 
tus mart. 

Tom Jenoll left school at the maible- 
playlng age, to work with the North Chicago 
Rolling Mil] people at cents a day. 

Ehorily after, he was iransfeired to the South 
Chic 3 j;a branch of the Same Cooipanyr A 
few yeiirs there, and he started to Icam the 
HLachiniEt's trade. Five years of this, jtnd he 
changed to the roH-tumiog trade, to 

BridgeporT, where he worked unci] a strike 
closed the plsnt. Then to East Chicaco, and 
from there to Eifmirtghim, Alabama, where he 
worked fou r years. 

All this time Tom was working by "rule- 
of-thumb, that is, ho Was learning his trade 
and doing his work in exactly the same way 
as tlioLisands of otlier chips — a method that 
was and still is quite usual, but which 'l orn 
Ictiew would never carry him beyond the 
" i ust-so-much-a- week-and-no-mort ^ " limit. 
He saw that the men in charae used their 
brains as well us tlieir hands'— that they 
brought rechttkal knowledge into their work 
as well as manual laboi~— and SO decided to 
set in line wtch them for pramotlon and the 
bulky pay envelope. 

So, while in Alabama, he took the complete 
Mechanical Course of tlte lutEmational Cor- 
jespondence Echools, knowing that the train- 
ing would benefit him greatly in his Wotk. By 
this tiiu# he Was earning $ 3.50 a day. But 
he there would be more money fof him 
once he goT the right training. There was- 
He applied for x position with iha Republic 



Iron and Steel Company at Shiran, to take 
charge AS Toll designer. He got it — Md the 
$1,8M a year that Went with iL 

Tlie unexpected clustUg down of the plant 
which happened later mode no difietence to 
Toni, for his I- C. S. training stood him in 
go(hi stead. Position after position was offered 
him — among them the position as SupennCen- 
dent of one of tlie mills of the Deeticijf 
Harvester Company, which he took ut a good 
salary. 

Then came a ^till better of^ ffom tho In- 
ternational Harv»<ier Company^ which Tom 
accepted, and which led to even better 
positiona with that company. 

Finally came the big €jppoTtunity”“lhe big 
job — as shown by the position now held by 
Mr. UtornaS Jewell, Superintendent of the 
Wisconsin Steel Company, at a salary that 
makes his former figure of a year seem 

about as small in comparisDn as his first day’s 
pay of cants, 

Mr. Jewell gives full credit for his success 
to bis power of 1 will'^ and the help of the 
Imematiofii! Correspondence Schools He 
!;ays that any athet ambitious chap C3n do just 
as well os he through the same help. lnfact> 
Mr. Je weirs experience isbutonouf thous- 
ands of instances of similar good fortune won 
through the help uf the IrtternatLOlul Correa 
pondence Schools, which were establ ished for 
the solo purpose of helping poorly-paid but 
ambitious men. 

l^he oDup^nti ui] the opposite page will bring 
complete informaiion and the I. C. 1001 
StoiiuS of Success.” Marking and mailing the 
enupnn tn learn huw the I. C. S. CAR make you 
an expert in your chosen line of work, without 
requiring you to leave home, or give up youf 
present position, oasts you nothing, and puts 
you under no obligation. •• 

If you can read and writE^ and are really 
amhitiouB to succeed in life mark the coupco, 
and h ave the L C. S. estplAin to you exactly 
how you Can b* helped. 



PCbobv aferlMm T^c^iiiar 




POrULAR MECHANICS ADVERTISING SECTION 
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How Will YOU "Size Up 

llVheii yoa come in contact witb Ibe man whose 
"Yes” or "ITo” means success or taiiure for you? 

At such a time j^our future ’.vill han^ in the balancer You will be scmti- 
nised, weighed, tried. Ha%^e you the training to decide the test in your favor — 
a training to lit you for a posiilion of respotisibility ? It not, you ean get it. 

A, S, Elliott, EAn^fln, Of'?., Siiyift "My Ci>i4f»e ifi EWtriciit Engintoring bas enabled me 
to lill reBpojiElhSe poaltJcna with MVeral lar|!e mLlLing cumpanies In British Columbia, in 
Or^on, and with me United States Reclamation Service, Now I am iu charge of the hu«i- 
neae oi the Bandon Lij^btand PnwOf Co, Without the training given me by !he I, C^Sr I 
would not have been able to hold auceesa fully any of thcaK^ poaitiaaa. Tbc Couiao haa been 
worth to m« apprnzimatcly SJjOOO in mcreaaed earning^ within tbc laat ^ yeara,” 

With 5fich a training you will! be equipped to stand tlie test — to “aizg 
well. If you can read and write and have 
a little spare time each day, ilie 1. C. S. 
will train you in your own home — uo 
matter tvEiere you live. 

Regardless of how old you are, what 
you work at, how little spare time you 
have, or how little you earn — there ts an 
I. C, S. way specially adapted to your 
requirements, 

Mark and mail the coupon. Loarii 
how y'OU can be helped to a better posi- 
tion and an increased salary. Sending the 
coupon places you under no obligation, 

Sead the coupon NOW, 



InlE-rnnUnnAl C-OPP^iiipn.nil rn<rn Schools 
IbuX Scp4lltuUrf 

riM<4'<K|.'l.>lK. ukhi'LC Niitrtrci'l'l3ein(n oit, ini' iitci-. buirl 
CiiFi nu lob 1 Ur|f<cT lalicy Ud ■.•J¥jHccinca^ b? fcbo |hjbI- 
Clilih. LriJc- ur pauleiii Ii?d lirlorc wblcb B bxTD mirkprl 



p:e^iiIc 4I TiDiTlnttrlnff 
UIkeeI-c LI|jVLhE 
E^e-cI ric iiLlIvnyi 
E Icebrl^lJD 
Elccbrl^ ^p.r onqilnE' 

1]Vrixni;i poi^bjiq 

T^i»kr 

Tl'Mcfi-jn 

y \ lilhif EnjHDttr 
Trici'livDc Eri'rrt 
CItII Eniif^IbcET 
Auli^iiivbil'r KuadI eu 



JViinfM . 






HflCbEblcal l]llBlEiniL.B 

H.. k. ^<bnctrvi;E|a e 
^TChtlflCf 

ConCPLCLlBt rfhiidriR 
AJtibllci^iarll BiAtlMiMU 
Plumblinu' ik JJd*lau|f 

Ikwkhcrprr 
AiircEllfelai ^Cin 
CImI Hrrvirc 



PPrtr40 P4iji\tlQr ^ecJ4^s\nlc» 



POPULAR M£<)HAN1CS A3>VERtlStNG 
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6 Months Free 



SPECIAL OUTFIT 

ON SHOP ASSORTMBVT LUTHER DIAMOND TOOL GRINDER 

A Luther diamond tool grinder will help any shop or factory to earn more money* 
This is exaictly what we want you to prove by six months’ free use of this genuine 
Carborundum grinder shop and factoiy outfiL We want every shop and factory^ 
every oon(rac4or, carpentet, meenanjc, ail'd. tool’Vsers ceneralls^ lo try out this 
avtftc on uy acid aJI work — to aharpon evecy kind, and ae maoy too'ls aapcmible 
lor sLx months, and Ih^n if ]|10 ll are not fully oatlsfiod that thie autfit is a In^ 
msnty mAker fer yau — annd it hack. Tbs lif aiii'ti'th*' -uve will not 
C0«t y'OU & linfle cent. W'hcthor you keep it Or it hack, you tire 

euys to be — ajtd yPU. «m'l be anyltiihg OuL Send back the 

coupon on tbe neitt page for thi» 6 Months’ Free Trial Offer 

on this special offer on thia Special Shop and Factory OutJiL 



2S time$ /after than grindstones — S titnesfast^ 
than emery — wilt not draw temper — ffot 
emery called by afency name^ but 

GENUINE Carborundum 

Carborundujn is a wundcrful abrasive. There':} nothing 
else like it, or nenr like it in the worid. Nolhitig ejiceut 
the jii'rtHine tJiajnoqid itself n s£;i h4trd. In fact Carborun- 
duen is made of artificial diamond crysCats, actually created 
in the terrific heat of electric furnaces which fwses the 
elements ■of real diamonds into hard atiarp hesutiful car- 
borundum try&tfilii In this utmott htat far beyond the 
]neiisuee[neni.s of science, in which lire brick melts, and 
runs like butter, Carborundum cfysLils get a beinper and 
aharpneas that cuts hardesc steel as emery docs copper. 

Wheets actually made of genuine South African diamonds 
would sbfu^»f.n cools no ctuLok^r. And all this speed and 
ease of tool sharpening is done ivithcul d.aiiBer of draw- 
ing temper from tools, and with no need of oouling w'ith 
w^ter. Grindstones and emery weer steel away;, fric- 
fiootil hent Ciiu^d hy the ne^essfiry henvy enticacL draws 
the temtier. But Carborundum cuLi at>Bkl away without 
frictional heat pcelLag off tiny shavings of hardest steel 
at Ughest touch. 

No need oE heavy pressure, no water cooling needed, no 
danger of drawinjf lenip-^r if it Is iS gflooinc CflrlK>i'Ur’id'Un'i 
wheel. We guarantee wheels on Luther Diamond Tool 
Grinders t.o be genuine Carborundum. And you tan be 
highly euapicioua of an^'thinjf described as wc have 
described Carborurtd o m, but Cnlkd by any mi.m* other thiin 
Carborundum, no matter liow fancy the name. There ii 
only ane ’CarbnruxLd'um, Ihere is nnihinf die like it. 

For DotPilt of SpeciAl Offer Outfit on Sue Month*' 

Fr*o TrW— Soo No 3 tt 

LUTHER GRINDER MFG. CO. 




Built Like a. HigK GfAile LatKe 

The Lutlicr Mochanice' Special, forming 
lh« basis of this special shop and factoiy 
outfit special offer la built isubsKintidly 
for a lifetime of service. The genuine 
Gitrbtjruncluin wh'tcl will not get lopsided. 
Tlie methanicti' spcciEil is built with stccE 
and malleable MnstrUCt ion dust-pfxKif, 
bronEG bearings machine parts run in 
bath of oil - niacliine cut spur gears — 
speed ^,5D0 revolutions per minute, it will 
}land tlic severest, hardest service, iQuC- 
wear and give Iw-Uor service than any 
number of emeiy -wheels grindstone?, or 
anything else. 

A. Twist (IyLII atCacliniefiL Lg hLvc twiiiL dHIIs 
Draper any1e and cluranfc. 

0 . Brnnif: lif-iririB. 

C, ChE3Vl Stiarpetiuii; .AUuiclinofivt 

D. Spur beut cut fn>m solid xtccl. 

R. ijHir jjeflf tnachlac-cvt, oU l»tb. 

MADtSObE STREET 

T MILWAUKEE* WIS. 



Iffiihan Ifccftarttt* 





PDPULAE BTR<;ilANIC^ ADVERTISING SECTION 







Trial 



OFFER 

lO TOOLS 
IN ONE 



Mechanics' 
Special Foot 
Power With 
Twist Drill 
At t ac h men t 



This genuine Car bomndutn Lu the r Diamond Tool Grinder 
Shop and Factory Ontfil is a remarkable value— the greatest reasonably priced 

f^rindpr offti-r p\fpr Th*i j-n.h-fit mn^ista of nnp 



□nt: iT>u|{li HEnuint C^rlicirundmn 
wh«L 

Z, 0nt^dns4{{:n.iili'ir'C'iiE'l>^nmdui!ri v^liefl 

3. Oj14f Chkl«] 2jTilldLlltr Jl.E9Lll[I1t^^t. 



i. One twiirt drill 

Cj Otip l^lisluT. 
7. Onic Oil SUjne. 



fl. 

tu. 



Grinder offer ever made. The outfit consists of one Mechanics’ Special as? 
described on previous page with the follo%ving accessories: 

]. Ont: iT>u|{li iiEniiint C^rlicirundmn 4 . One twiirt drill Si 0 vi 4 Carboninduni Hihic in letathn 

Onp CartfUTuniu m Skkitf aiiKie. 
Out Koct pnwcj srtLanhnijent. 

Thli outfit ijj. a cuinnlcti^ eqtiipmcnt for any poBE-iblc minclsnii wtjrt;, and our ajiedal offer on this 
ARarifli’ni^nt if! Ilic blgg^9.t valuis ever Liffer'.fd, ehiael end Lvis^t dril I at uichuteciL it c^y 
for even LnoxpcriiLTiced persona to afiaipen chiec-la and twist drills corroctly. 

Send Caupan Today for 6 Months' Free Trial Offer Oli Outfit Offer 

OftETli jT>U work with, dp]] I 00 I 3 i!t^ not ftlsy to^henien them. 

T1ii$ (vutfic makea any sharpening the work of only a few minutes. 

Keen, bright toola mean faster work every moment of the daj'j and 
that means m&r* nv4n«y mPider fO feiy nothinK about the time saved 
in shorpenlnii, nrid Lbe money saved beenuse there is no d.-inger of 
drawing temper, and all your tools wdll last longer. The Carborun- 
dum w^hccls will outlast any mimber of emery w'hccls or any other 
abrnsive, ;md this nifelipi *till more tnariAy Uived- But don't take 
our word; let the Outfit itaeif prove all this in your own ehop. on 
your *wn tools. We don't £tly 1(3 daj’s' Free Trial, W'e say Six 
Monthi' Free Trial —A whole hmlf year to tietide if you tvunt to 
buy the outfit or not and LhaVa a Free Trial that is really wortli 
while. Then if you don't w'ant the outfit after six months’ free test — 



_ A llh ^InE yu€r MfClttflicV 
i.r€iDjkT it* Hvan r^OniliS. vuniti 
Shdl ii ^iHirlPcilrwiribclHy.uiil v mlJ 
aifl be vhhBijr D; |or 'Ludllc iiic unounL 

CrCiP'. T. T.irJaf, 

711 ND. a^Lh Sl.. I'hlLulHlptilj, 

l»a lnr^rFrDr«fl|-rt-'’‘>r6cluiibi‘ 
hcwuUGcInflPr." | lu>-e lekil tIu 
afb] liajnJ lb j iwn 

Cir-tllPni iJilviBC. V«un Tirp milKa 
I UhnCb Aitun-ahJI^ C4s 
ElwCii>i1 Pm. 



i?rws T 



■Send' Bcre* the 

if you djon't Ijelieyf it Suv^s fmd money, send it b^ek, you 
won't he out a nMut, The six montira use will cost noLhing. luHUwjwn 

I„flt wt tell you ail theut iKi* Special Shop and Faeldry 

Outfit xnd lend you art intere»ting bDokiet about Carborundum and OMt 
Liberal Six Muatho' Free Trial Offer. Send back tho coupt^n nt the bottom 
of thU pa^a Doing viU not obtiBabo you in any way whatever. 

— Q-* E II ii 1 j rt 



RETURN 

THIS 

COUPON 



six Montha' FREE 
Trial Offer on Lutker 
Diamond TdoI Grinder 5hop 
and Factory Outfit Special Offer. 

Luther CrlrvdeT . Co,, 6B Madiaon 3 l. M ilwavik>He ^ 

G^tlEnieiu- At 11D qTiII^Im, iJcaH^fiOltdSlK ktCmltis' FjeeTrin] fWer n(i £l»p iod Factacy 
Ouriit:Npecia.U.)ffer, Al?rj inter Lit infi iUjout CriTbnTi.irhllJn). Thin c^upao oat 

mCflO (liat 1 WlllljUyi itrumEib' meana.E'wunt full dctaib.anddOiflmAothlisateinE in anyway, 



TODAY 



NAM£ 

' ADItttEHS ■ ■ 



H- rr, p p p ll O rt 



| | m F^( I 



i/i^nltD-n. Papain r IfenJbrznr^ 
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The Nei^bor-Maker 



S avages built rude 

bridges so that they 
might communicate with 
their neighbors* These 
have beer replaced by 
triumphs of modern engi- 
neering. 

Primitive methods of 
transmitting speech have 
been succeeded by Bell 
telephone service, which 
enables twenty*five mil- 
lion people to bridge the 
distances that separate 
them, and speak to each 



other as readily as if they 
stood face to face. 

Such a service, efficient- 
ly meeting the demands 
of a busy nation, is only 
possible with expert oper- 
ation, proi>er maintenance 
of equipment, and central- 
ized management. 

The Bell System provides 
constantly, day and night, 
millions of bridges to carry 
the contmanications of this 



country^ 

American Telephone and Telegraph Company 
And Associated Companies 

One ^olicp One Universal KTerVlce 

riease IFmifon 
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IM 





The Edison!. 



TKe latest style Edison Pbonosruph in 
our new outfit No. 9 ^thU tupei^ en- 
tertainer^ Mr.Edison^s latest, final im- 
provement el phonograph, shipped 



Y H, rRE £1 I don't <u;k a cent of ymir mnney — I dtm't w-wnt 
yon Id keer> tins niTti'i.ii<ij 5 TnT!iTi — I Jn*l wdini. to fflve It to VTHiiKn 
ft [Mw liiuji— flwti ycfrt Dift}.' ntfiurti li ai ni/ o'l'ii uiipsoBS- 

D a nfVAB- ■ ^ wLlt<Khri» yftu free thii yrund No. ? 

nCaU RI16 VIT^r p uudlt. FlTviiifl^^lHMlrkwittitHicdiHien 

' (ilnid Melded andi Amberul 
Vou dnndt hn^e tdjMy meaccnLC.C. iJ-orKifn-nny 
IcaKi cr rn^^RTiEVT. E nnnt jpM tD ^ lhni Free emtiit 

4he TfKl^teTpt<^3f> diF ^Fr. ViLi.iriEL~H HkiFE — iji yi'iur lismc. E 



Vi'iu 

wiMt jrriu Hi and hear 31 t. kdism* titul itjd grcatHt 
lm|W''iV’<n!ierrt in n[KjntiBFajili». T u.nnl tn-ci?*u'inc? icni nj ilfl 

tri'iliiiidiil Na|H:riiH-Llv- ErivD b Jrce £iiO!±rL; Jh Elue 

DuriMtitl mu^ic.dincH. Llie nld-fa^'Fiiamd Fiyrmia.ennd 

£i|K>ri, ^^iiiiiv n|Hrni~llll lluH ] w^r_1 ^-{iii tn Il^.i.i‘ Ft^TK i?F 

cluric± — bil jo >iML. uwu liiisbc — un inii jceif Ji»n oEFtr. 

Inon niTer, l 1 ih eatfft lil^cfftl uFTer nn tlie Gneot lUiUilns' tnnuGine EVErmode—SEe bEUfiv. 

RXv ir^ieAtl ■ ** i to See ^ Phonaaf^ph 

^0"SOf1 93ys» American Home.** 

Tlid pihoviebrai^S ia tbe ifEbii.1i of of ciiaohiidueil; it In ^Fr. RdlntMi 'n pi^i nnd lifibby. llerentlsM fully llJivtidua 

AA art trii i.rT(*hier ftnd for t!ip bhi'ihi-«TftDh 'brill ku tjir biwtitirv of iltetity fijilit l-niliS' vill<ui(? ftftcl tfi^fftriii 

H<m*. Ilia Dew Fireiida Ediioo Fbmiafnph nf nnr antlnL Nu. Iftl L AFixLcI , k the biLeit Jind s;rruLE!jt jini.irij^'ed. 
loikintf niEMftJneuitHlE by Ihu ereut invEntai. If jiku bnye nnly beard Dtlher Lalklnu inocbuiu befcire, you cojinnt 
imiiEinE wtiPt.'bejLUi.irij] irmHlif y.ivu enn Cram (tie out tit No. Wa e^uiI tft cdaMiEtaD you] n e want to prove to 
you tbni: Etiu -outfit b Cun Cur iinperfb. to uiiVLhiiis «>^r D-Mml tMiftfe. Dou' t (Liuid ilLld WLiadBrCEiUy ]ib«r44l ulT«f. 

I don't want tqu !□ bar it— I iloil'l nrdt yon 1ft buy Flitt T di'i feel Ihtiit If ] f'ftiL 

■ICnS'Uil xend thix :pnn.t pbonrujirTniiU iLiKlcanviTira vouof 111 ii^eTils-. of absolute sa]iejic.irilyj 
you will t>e fl'lnd. to Jnrite your neipbbom ;uid irtEnds :o yonr lioaxe to le| (itent bear cft« 



My 



(fcpenae'ftrt- Ttirii, iHrr1iftt'>ft, dinft Or more fit your aieniiA wlU he gtud to buy onii'ftf cFi*^ ffrabJ- outfju Ni,'i, ?, Vou 
Can telJ yuMT fTiendi ttiaL tbey. eiin leet an Ednijn flifttftiKrftfdi nbtfit Cbirit^etD ii'lllt tecintlu fur nnly J24Xt u tnnnlli 
D. mnnth — tbe eftsle^L poxxlble pnyinene. nttd. ut tliE same time, a mck bottom pricE. Peeliapti you, yotuaidf 
ir«iM wuit m -^t^noxTPiidiu, HOd IF yOb ■e'l-'er Intend to sret ft ■plHHioftraiili now Ui IhcftlitinCe ti* net LlJ* brftnd-new arid 
lb>.eil wxnnlerful phrimcttmidi ever mailE. and cn nih'.iti wahtlefCyilly liLwCftl Liffirr- EtutiC nEitbEi you por your Crlendi 
tyuiit the nturhlRE. that kO. K. 1 aiiuply wont you Iftkiive Ft an a free Ltiani iuid nErbu])x tomelxidy wlio heord the 
nbootilna win buy one IftteC- I ftn RiPd 'I o und It on t'he frue loim. olfer luiy teay. t teLIL iftkA Ft ftti a fawt If yx.iii will 
Bcncl |ti 4 yCiUriiftnitunid addre»H!«.i I cftll -kdllil you thft cacftlftfi. 'nbin yojl CBihd«lilSvi helliHr vi-m wunt the free b iuu. 
There areno xrmipion ihia-oliur. abioluiely nme. ]t ir □ free loan, 1 lint ie all I nal: not lor ana C'.iit af yaiir nionay. 

1 ftrily ftfty d nnv (d your iwoplii utiu to bby tihbnoirrniih, lliey luny ifEt one Fcr S2JCO o lucnlii if they want ii. 

Nqwt remembap, nob ody asfcs for a cant of yput* me naif tibi?.“hft|j^Phftid ^ 



thft (oiiftirT. e^erT niftb 
vaud lieeband. lowrilc and ir-et IbeMj |fi:H:i cftliCerte Iftt fi'fr bftjnft 
HE. and tie da not ureit rbarye you jiiylLiiiy C.. U. D.. 

Wdlt 

Fsr lii^ ■- 
Ufthitl 
OUlcf 

FREE 



UBUf 



KyliiftO’itwr. lh« Iftfni i* ababliilelr Free from 

Wriie for FBEE Edison Catalog 






ltd Hi Ob FREE 
aUlti. Vriklbfii 



yi7u -mil fiDil fterimploltllBt oF EnuRic and 
ebCeriftniiiiaiil!:. Out thitl C)ila.l(u :i 1 oncu. 
cide wbutlier or niri you want a true 
you want it. 'H:' aii ran also decide just tlie . 
mt. IteiikiiDn fuT, l^wlll npftree li'iliA tt fte e 
ni|| jLjvy nift Ilia Cipporluflrly ftf KlldCliy j 

his lalesl etylu niachine—'tbc dimax od Jp 
M r. EdiHDJi 't iskill — r.ji thli Free loan afler. ^ 'w 

Sipyi t]>* aoupiyii. tuAfp ])i> |i rF^bl MOW. 

' V DAPanU FifwjDi Fh-unexraph. Ddibdbvicn 

■ A* OflDOLJIl IjHpk. LLIS, Eiltvnn Dtk._ ^h-iaga ^ ^ ^ 



.d* 









OmMn Orilin: 
Sl^PipriBHU AvsauD, WinalpBi', 









cnjy'i'ivi hi. 
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'OS 







nca. u. s. 



The Mark of the MAKER 
is the Mark of Excellence 

TT makes you sure of getting Good Tocu.s 
^ because it us respmji^k for die quality. 



Any hem ill our four large II ties of Guarantee J 
Hand Tools has to be up tu tke standard of over 
•go years of Supremacy in tool-making before we 
are wi] ling to stam p that nmrk on it w iih a steel die. 

That means the greatest care in selection of 
materials^ the most akillfLi] workmantihip and 
the most rigid testing. Wc couldn’t aHbrd to 
risk Our repucattoji by the stighresc defect. 

Look for The MAR 1C rjf the MAKKRon 
P. Si & W. Guaranteed Band I’ooU for Carpen- 
ters, Machinists, Eleciriclajis, Tinsmiths, eic. 

The Peck, Stow & Wilcox Co. 

M A 'MTTT^n Une Di Mtchtnliu^ 

lTirVi> U r n. |9 by Any M*lt« 

4 4orr«*a«ria4iit:« i* n klut/ty Sc I-*'** 

«** KKW YORK emr Fifiiwu* 



You Need This Book 

It's jjjt the tFglir size ro flip 
into yanr pocket or to keep in 
your kii or rciot- chest. 

It conuins a handy rcfcreDce 
catalog of orcr 200 of the bcf,t 
tijiid-LOola made, with fiiEI de- 
sctjptiuna, prices, etc. 

Bedde* that, it has pag®* 
of Viilnabls slioponjortnaiiou^ 
stuisltrt, Fcftreiure ubiet, <tc. 

We%e had such a demand fetr 
It chat the second edition is neurty 
eahauBted. 

Write today and we '13 send 
yun a copy Roe. 
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ways 



W A I KKMArS IJ . is- ont; i!d tlie v^crv tftw pb 
whii'lt lliE! ftifpivrr c-;iT» pUE rijjtlit ili hit |iDcl(4!l Ftif 
mnsf.int LSf^ !■ rvprynnr hfld iht Hilt:dlik|; gf he g-vi'n 

tJhrklmai- pfripnti iKi* is ih? kind lliaJ WtJliliF Le pui'g 
Af' a ■! .'.'.'/Ttjii-, nr [■nr yfJiHiflh rhnfr c? iint annEh'r nrhrlp 

ifut ihmk's bdJfT puFchajinK distdJlkjTi liwn Wnlrrm^r * Idwl 
F(hJtil.iici il b ^ crjEnplimcDt ]o voiir tasti^. 

Thif pen 1? rpnde in a V^cy widh rpitisr uF Fi/nS ;mii nLylnt 

in order' lhal the pen tcehnkiuo nl evrry Vviiirf riiny hr 
indiviJimlly suited, Y our H-Wetinn mny -le rscluiTnied 
uiiLil litiifftetury. Whether you buy ^ pUin Wsterman'i 
Fide^l 4jr nrif ituilded stiilj diAinmnds. iFir qunlky u id ttui 
same succcapfut UaDiJ;irii which ihc ^a^EF^I WLicldnninhip 
and Wflierman paterrla havir bujuftht to cnntinuEil FM-r^Ertinn. 

Thii is ihc syfl I’H fu>oplt "ivfto &ie hard lo wit, 

,1 i l j'lr o'vPif fsriiJ'rv ':'■/( Jjui't^rr un /^rru'"' 

From thr BitiL Poalcri 
Muife in Sshrky nn>f Sell iFillin^i T_V|m 



LE.Werterman Co, 173 Broad way N.Y 

> 3 ChCh 4 Li ar.'BUSTCiri^ laa cl*rk aT_,Gi*iGA&o. 7-34 ruRnEf 



tiEyrATT.FTFMiN MMPWtY^ UWTEtJn MOMTWEAL 



rtitroaw^v. Lja^tpatf. a «rub.-d» HJtsnYirg.rjmEa, 



Please ifentfon Papvtdr lf«Aiitifcs- 




no 



POPULAR TfECifANlCS ARVERmiNS SECTIQH 




The Westinghouse 
General Utility Motor 



is a reel mptor, not a toyn Built as strpngljr for its work as the sturdy 
Wcstinghpusc raotor that runs the clrctric trolley car^ and toy the same 
organizatipn known everywhere for the correct design and honest construction 
of electrical apparatus for all purposes. This motor will last for years and 
needs no attention teyond an occasional oiling. Price of motor Attach* 

ments are inexpensive and may be added to the outfit as desired. 

Your Lighting Company or dealer will show you the motor and its 
diEerent applications. Send us your name on a postcard^ and we will mail 
you booklet telling what it doca. Send for folders describing many other 
electrical devices suitable for Christmas presents. Address Westinghouse 
Department of Publicity, Pittsbuig. Pa* 



Westinghouse Electric & Mfg. Co. 

Pittsburg^ Pa. 

Sates Offices in Forty Americut Cities* Eep^'e^entatlvesall over the world. 



New This Christmas. 

A Splendid Gift for 
Man, Woman or Boy 

E very woman who keeps 
house will have a do^en uses 
for this perfect Ettle electric 
motor. Every man who has a garage or 
workshop will want one; so will every- 
body who is mechanically inclined. It runs the sewing machine. 
(This is worth its price.) It polishes silver — grinds knives and tools 
— cleans faucets and automobile trimmings — blows away cooking 
odors — ventilates — forces heat out of the register or radiator — runs a 
boy's lathe or any small machine. 

Simple attachments change it from one kind of motor to another 
— costs less than one cent an hour to operate. 
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Please read the headline ofver egajn. Then Its tremendnus aignihcance i^ill dawn u]wn yi^u. 
The Oliver Typewriter — the standard visible wfLler— the $100 machine — the mogt liighly perfected 
typewriter on the market— jwffrj /pr 17 cpmSs a rfjy / 

The typewriter whose cont^ucst nf the commercial world Ja 
a matter of bustness history — yours /»r 17 (cuh a day! 

The typewriter that is equinped wilh scores of such con- 
veniences as "The Balance Shift'' — 'TJie Back Spacer^ — "Ttie 
Ruling Device’'— 'The Double Release"-- -''The Locom-otivc Base" 
— 'Tht AbtomaUc Spacer'' — “The Antomatic Tabulator'^ — 'The 
Disappearing Indicator'' — 'The Adjustable Paper Fing^ra'' — ''The 
Scientific Condensctl Keyboiird’’ — all yvvrs /w 17 amis a ifayi 

OtiT Rectjrd Yeaf 

About one year ago we gave to the public the famous 17- 
Gfn/f-ff-£h^' PIqh of purchasing Oliver TypewriCers. 

Tbe announcement that the Oliver Typewriter — the tateat 
model, with all Its perfected conveniences— could be had on 
Such lomptiog terms created a furore buyinK. 

Iflfo find at llioclose of this record^broilking year that the 
plan lias appealed to sii cfsssesi. 

Business and prufessiona] people, salaried workorg— men and women of ever^- station in life have 
bought Oliver Typewriters on tnis aimple, <ioDveijicnc plan. 



A Quarter of a Million People are Making Money With 



"It* 

OUVCT 

Typtwrptir' 



The Standard Visible Writer 



The Oliver T^’pewriC'-n is a money-m^ker, 

Jn»a 1 " So easy to run that the bo- 

S 'nners soon get, in the '“expert" class, i'cri! as you 
?r«. Let the machine pay Uae 17 tetUs a tluy— 
and all (rfotie tlna ps y^fstm. 

Wlierewr you are. Ihere'a v/ork to be done and 
TTion<?-y to be matlo by UcIfiH tbe Oliver, TliO busi- 
nesa world Ls calling for Oliver operatoraL There 
arc not enough to supply the detnan-d. There sat- 
ariag Art: Consiiler-id.dy of many classos 

of workers. Hundreda are in buaincaa for Ihcm- 
selves as public stcnagraphcjs in hotels and exclusive 
dub^ TJigy receive ag much as 25 centg for a 
dictated letter and £ cents for a carbon copy, 

Prcily f (Kv/ fmy for (t /rtjtf tcork ! 

The average jiiHice fur ct>pylng form letters is 
10 cents eadr — and 5 centa tor each carbon copy. 



This serves to- show the mnncy-makinK possi- 
bJlitiesi ag an uperafori 

“An Oliver Typewriter in Every Home!'" 

Thiit is our buttle cry today. Wc have made 
tbe Oliver snjm'njc r» and oL^lurely 

in. biisiness. Now comes the contjufel 

of the home. 

Tho simplicity and etrengtb of the Oliver fit it 
for family use. It is becoming an important factor 
in the bonie tmining of young peopEc. An aiut^iUfr 
as well as m;)k.$r. 

Our selling plan psita the OlEvetOn tbe i|hresht)3d 
of every home, every nihee, in America. Wil] you 
dose the dporon thi&reniEjrkabIc Oliver O'pportunity? 

Write fnr fnrlher details of o«r easy offer and 
a freo copy of tlie new OJivet* catalog. Address 



THE OLIVER TYPEWRITER CO, 107 Oliver Building, CHICAGO 






rrctitc Uejidaii fojJtfZnr Jfccftnflfct 






II? 
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In very cold weather many dining-rooms would be -Mite 
ice-boxes” at breakfast time, before the house fires have 
started up, if it were not for the 



anil odorless 






Breakfast in a Warm Room 



Lighted in a mnmenf, and quickly giviiiG a Elo-winR heat, the 
PerfeetLoa Oil Heater has enabied many a man fo go to business in 
a cheerful, confident spirit who otherwise might have felt andsho\n'n 
all day the effects of a cold, cheerless breakfast-room, 

Et liaa 3. coal handle an{j a ^ncnper ICt'p. An Ini^icalar stiowS llie nmouclt af oil 
in ttiD loRi^ l[ hai! lit auloniialle'loclitina Itanke spreader M'hictl prevents tltii 
wtek rrom 'boing iuincd high enough [0 &moke, and Es caaj' to rsfUKa^'e anJ drop.l,ncEc 
EC ttio m'icb can be cleaned [n an insianti. The burner body Of gaiter^' oannoi 
become ^'edgodj and can be oa.qiJy unscicwcd for rewicking. FInlabc-d in japtin or 
nLcliel; sm.mg, durabk';, well madcl built for aervEoc, Bild light and ornanteniah 



Dtttltn fwTwAer'rL // JidI ut uiriCr for ifctmpE 



Ib-e I.LILyLUd LIT IIIB M V-u, 



Standard Oil Company 

(luconKraiidJ 



Pl((rte afettHtw i’opwrpr IfeifAiMtfca 



I :'ii hi -:'h‘ : ' d--" -- 1 - ; 



■I late.L 
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^ITR fwnpaiiZD dio-QC' 

^ irtiuE' i*]ILnf '^yiutn" In cjCfinMul 

InduBtry HMa1i?c*1y |kmi (tirnwmujf ray- 
■F mllLionB'O']' di><lMii bjr (Jic AmvriC'BD peciplc'i. 
■ ThecuttlTiE wt of ifnjHjrtiir*". n-holDulatai'. 
M JobbdH” Bjift r^tdilM^^ hHAbrvucl’C 

r thcphScBjLiu mpftc [•ity r«- .(fcTUPru^ DpnrkliTidr 
r dl^-TTiiTiift h» tliflr Dctusl ■HTorth— tlie price yon 
CDD BJnyi-realkza do them— Lt )iu ov’cw»i'nH Lh« 
cxarhltB.Tit ntul "UTil'iLr ±t wtik* clluviiiibily 

vfin]iel:J— It Ivpfl hrSuEht fiiitnciiidp -wklhiipi (*ie 
n^clt cf n'cey huncct m>Q and munaD da t!ba 
United £tnttL 



^1.00 A MonA Buys A IK*tnohjJ 



For AJ littla u fijon a. ith'inih. piece A 
Ecnqiru^iipaiklSny 4ifli[tQcidlti!niiirp{iieeuiioTij ■ 
*nd liermii yHj te p>flr un tile boJojice de do~ 1 
f«Tca poymcnti. we f Ji linavor. In «net| Ih-r 1 
DtaiK^tnniAkoUiaumtatoAiiltiJiApurT^iMer'p ' 
IncoiiM. tJa ttiAiwc hriiw'^jppeiudvea FtQfK ycu 
I'viy, vi^ }i>vw llie privileffe of irayinf It Lnsina.ll 
monthly Bumi— snma that ygp -w^U IWV 4 f DPH. 



Free Examination 
Without Deposit 



lom 



'^i'earetnit torcvnliJtlEKiizfilliedlainoiid-KlldDE bui- 
dDui — out to Soiiub tbc " iiyEtom 1 ''^ 
w.fl iVrf J|.rA|^bta| t4-_phlVA |i5 th^ [H.*vpl4 (Jiet [IiEb 
''Syutem'' irijninitK Tnjpt. fermed Dclely for the 
puTpyee -at forercr ntabHiliiDE &ctku«D itrlcea. on 
dlomDodi— fonnod to permit uauritiiis pnod'Ltiu by 
euLtrirA, irliiiiA(sliiyB and yetnilHes. 

In pro^'i'iiF the InJai^tioe oF thpj- ‘"Sratemi’' we aTse 
prove that wedo place diamEKiili in the poaiejalofi of 
the puTchulriE iroblie ac fTom 'Hi to &fi Lftaa titan ilioy 

t:'i,lL b* phuintid frubt Slay ''iivyLiti]D(l'' tAphAicat^Lit'e. 

Here are the Profits We Cut Off 



We *CTid every dlaiiiund, Wd “TTie L>noPIIi Way." 
Itrapali] and ir*5siHni3, tonny rendFrof thii. pujliLiro- 
wEtb the privilcFte of free e^eaiLnntroii artd 
thirty day's ennreatced trial. We aak doL a pcoDy of 
dcpoiLt. 

W<i ftuartnWeiev'eiy Llnc<?l[i ntme to be o prire. pec> 
fcctlyicoC BDarkllnEF nyhite dlorDond — to bo worth 
IrojTi to Eltiii nxiFiA tbnn wa aak Uie It— Pi bo mauiitod 
III Uv, tolli.l *rr=li|— W Ih^. In vyn^n.' drnfiant^ (In* 
h>irheHte!t.inno1iiicatiun. of Uie d.ln.mond outter'a ar>d 
tho preclaui nriJaaEii' ojC. No dner fcmi are BcJd 
Ln tho wcold. 

Buy - Back Bond Protects 

Wo tAAiion lofln! Hyy-lSaok Poiif ivrib diamnryl 

enliJ, by which wu JcjniHy tucnki lo (.kke iMHcfc any jjia^ 
□iDDd von piirchoseF at any tlmcF and allow foil crwiiti 
l-ly lilt* vrimili.'rri-iL nbui, ivoriiako Lt juuiaiblc for eii'ery 
huiHd-t [hthw: in Itw wtirld Awp a^lJamArHl, oojily, 
canvefilenllyi oomfortably, cwiflilentiallj— ti-nd Ywi(tii.i4at 
dojiTlvhiivyoueaelf of onythlnE- 

Wi(Ei Buch un oyi>ortiiiiity bo tbihi yrill J'OU Iw wltbnut 
o.diaaaarjd? 

Send For The Startling Book 

bTnw oilltlno pf that cpach-maklnE book-*' £MA5If^ 
ING Tl Cbi SVSTKM''— la luiw iciidy for dlitjl hutfon. 
Send thiB caurxrn atonce. sad IkiH EhkiI<', iNirtcrdnliAE , 
tbc coaipLctc Llocaln plon^ toffeLbrr with m^ir- J 
oldrcnt coioT'*d l!llu"trflt*<irif “f tin.' mm^i. 
complete dltunond ahiwrlmr in all th" wyirld, 
will bo Boa.L you free and postpHidF by 
l^u-nn frialt 

ThcpoucAriaa of the ''Kmsrof Bttin'A*'’ 
wliia leataBtappnwnl, ndmiratlofi and j/jp 
ti:if| 7 wt, Pi.m't ilBlay— *Miil thii 

conpen NOW. IwfOTC-yin JHitKirt It ^ 

— before yiHj lay a aide tbid /w Jw 
jHililieaticm, 

The LitiCDlo Co.* 

ai»MMprbtSl.| 

CJui^All^r lU- 



Finli— A ,pn.>flt herctofcec obtained by the 

Hj iiinntnd. TmiJOTter. 

Seeondi— A IS te profit dcTOBniied by Che 
dlomaod ‘'broher."' 

Tbiird:— A m toSii^ pr^bt ^Toblxil ryff by tbe 

hI ii'Lniiirril whidiipiLlHra 

AndfiriBJIys — A S5 Co 150b CojiythiiiE be edn 
Eotl pciibt thot tbe Tctodler oxae Li. 
in AddiCfri W *li il'ia th"! (“‘''A- t*'' f.lim^nin 
mcChwtof EelliatttlianicmdBolBii'Cutyon' 1 h-v Sya-lerti'ij'' 
pet Bchefnetotcwunrc up dlaToondB foryeain. awsit- 
[iiy tbe ciirtoln advaBca in vabjc — and then poaiino 
ifu-nwiri. CoywJ aC-iiwinf thoti dquUa wbat they po.iil 
fuf theoi. 

^ Gi|t Mora TVul^ AccegtahJe 
i Than A Diamond 

L ■JiOi ChHatmoa preacDtatlofi will ulsditeri tho 
K braet of Itn Tcclplent oa n beantifuh Bpirrklirvii 
dloTAieiiil, ft in ni,dft that'wilL lut farever-'^ind 
bA tiAvcri Ufi fy«ld R^r^AratJjcai to Kcnemtletieui 
a perpeCnal remiodef ivf Cli4 frSaiidHfilp oati 
Euocnielty of theEtver. 

V-iiil ritri T'^r-nnerit a davcEua sent tv trife^ 
En.ech^y pr t.v.'iH-cb^A^'t. a.ni.1 jioy fer it Ln 
little monthly psvmetiu.— auniH vhai: 
F'OU never will cnisB. 

Ur>ior (hue trrmar will y'ou nat 
dji'uiii^la thiA 
ClirliCAnaaf 



Ff'MM Ifcttiron Fopolar J/ethonrei 
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POPULAR HECIfAniCS ACVEBXlSrWG SECTION 



If you want to succeed with poultry as 
the CURTISS brothers have succeeded, 
SUBSCRIBE NOW and get the new 

Curtiss 

Poultry Book 

which, tells how Roy Curtisa, a Kew Vork (armer's boy, 
atacting about twenty years ago, with a lEewoegiected bens^ 
haa buQt op at NIAOARA FARM the LARGEST PRAC- 
TIC AL POULTRY PLAHT IN THE WORLD, with saL« of 

OVER $100,000 A YEAR 

Roy agreed that if hta father (a ffraln inerchaat and; farmer) would fumiah tho food he 
{Roy) wtyuld take all care of the flack and aapply eggja and chLckans for tl:ie farm table, and all 
that were left over were to bclonjr to him. In two ycar^ Roy woe usLnjf ao much feed that bia 
father had to cry qnita, but (he boy kept tight on. would start at two o'clock A, M, for 
Niagara Falls, 13 miles, away, with poultry and eggs to aeH. Hia brother joined him. and the 
business grew and grew, Tfitw Eiwk the furm and paid off the mortgage. They built and added 
to- their plant, leamLog slowly how lo avoid lof&es and malie Ihe greatest profit^ 

But they had no guldanoe, and hud to leam by their t™n mbtjikea. If they had had such a 
guide a£ the CURTISS POULTRY BOOK, it would have saved them thousands of dollars i^nd 
yeaia of lost time. 

This capital book, wm written right at Niagara Farm by the veteran pou-ltrymau, MICHAF-L 
K. BOYER. Mr. Boyer bad the Curtisa brotbera right at hia elbow with their records and data. 
He &ay& be never saw a general poultry plant so well managed at cve^ poiuL No- '‘putting on 
styles" no fanoy buildings no ornaments, but straight Solid ^tincf», Eyerythinj! is planned for 
montlia ahead. Every day ahlpmenLa go off, every day nioney oom-ea In. You could hardly 
believe how little they lose. Their percentage of fertite egga, ch live, strong ubickena batched, 
of day-old chicks shipiwd, without loss, to Kansas or Florida, is really wondCTfui. » 

And this book giv-n all their methods of martagiiig incubatorsi handliruireifgs, feeding chickens 
and ducks, killing, dressing, packing, and marketing; tbalr formulas for mixing feed at 
dlS’crent ages. And all ttieac have been tested and improved by yearsi of experience, resulting 
in the most profits ble general poultry plane in the world. Whether you raise chickeris, ducks^or 
eggs, whether you keep forty fowls or forty thousanti, you will find here Mp that you can get 
in no other way. 




Prnfuiely illuBtrmLed, wtk mnay lima fTOOl kjCtual photOgnAphi tidken from llf«. 

Havt for such a bonk.^ TAeis read rAe offer bf fou,', 

Tbc CURH5S POULTRY DOOK is said in cambinatiDn with tfiE Fsrm JtruTnaJi Pbiliudfilpbia. Fa. 

The FARM JOURNAL is iJie Aendurd paper riiTrevetYonewTio lives In or nii-sr tbo ocuntry.or ever lias, or 
tvfr cxpcctatD. A pajtiojlnjL^ iinepauliTT upartment, marc valuable than Tneot paukiy papers. aid, 

T^OOC RiilKwrlbcresriid mar-i). Goes cv«ywher4. oU^cr. clHcrfiil. amusma. micruav pnKtia.aL CVLtuilt 

evervbixJr, yi>uiie or -o^kl. vUlagc, iubudia, or rural rouies. Unlike ^iy other pi)i;>«r nnd alwetyg hsLS been. 

AMERICAN POULTAY A^VOCATC. iho irreot Vow Vnrit Ikatc paper published at Syrncas^. and full of 
EtxHi icadinii'ineitttT, bal-waya nelcomri hr the uubscTilirr. Now Iti ||4 JOtb y-ca-T-, [( iHoofiubcU (o he one of the 
Best paultrr jrapere publLahed in Ihc United States. Well edilM by reoeflBlied auiliorltboa on Lhe fObjKa OE 
prjipttcnl paultry rauibijr. Kai a clTicutatian. i;:^ 4$,0tU oppiei) per mcaiCh. 



Special Offer 



For $1.-00 {cash, money order or check) we will aend postpaid the 
Curtiia Pamitry Book and the FuTiu Jourtial fcr Bwo ycars, and 



Ati3«-icn.tL Poultry Advouta two years, all for $1.00 if order is sent at once to 



AMERICAN POULTRY ADVOCATE 29 Ebck, SYRACUSE, N. ¥. 



nr IT 






PlOieit If Oh Nun PupaEOr 



POPULAR MECHANICS Al>?EETISmG SECTION 



HA 



This Superb 
WING PIANO 
Shipped FREE 

to Your Home 



/'Yes, Ahsolately FREE 




SENSATIONAL 
PIANO 
OFFER 



Vfty the ef Wing Pianos foi- 42 yearej wilt send you a genuine Wing Piano, tested 

and guaranteed by ue, withncit one penny frnni you. We will jsJiip the piano free with«ll Fniglii 
p&id in advance by ui. You are not Out one Cent in money or troubt^ Tltis Is fin offer never equaled 
before by a big manur^lnrer. An offer direct from One of tbe largcit mBmifaclur cra oiF pung* in 
wndd. This offer La hacked by a Cwetve-year guaramee by the manufacturer. This offer places 
you in the very Eame poBition a* if you w»r« a dnlcr. You buy at «T*etly th« iun« price as tbe 
deafer pay& YOU (lo l>tl£nn^^ direct willi the factory whieh Ilai lenl nut more thui 4Z,0t|(} pUnaL 
Think of wliat thia offer means! We allow you bo keep the genuine Wing in your house for 
four full wecti without paying anybody urylliSny. You play on ib Use it just as if it were your 
own. Take music l■t^E5yUs n>n it Test it Ln every way. Compare it with any other piano yOU wish. 
Decide yourself. Theie won't be any salcEman around to bother you. 

After the four weeks’ free trial is up make your dedaion. Either keep lEiO piano or send it 
back; just #.i you W« you NOT to keep it imleca }>ou are fully aatlshed — MORE thaci 

aatijfied. Unless you are charmed with the delightful tone— the splendid beauty of the Wing PLann 
— we would ra±er you would not have it fecause we want every Wing to sell another Wing. 



We WiU Buy Y^msiC Old 
Orean or Piano 

If yuu ha.vc oji aid arfian ar piarta we 
Will pfiy you a i^iXHl price in excurajie for 
a wfinff piaiwi-. Cci -our trice bnak whifSi 
rsphibiv dJL atiOuL k. We vril1 t-$U you 
jusC. what we will [five in dolliirSiicHl 
cents. Find put bow m.uch ycsi mi £et 
for thnx aid ojkup ar piana ao/svaj'. Scpd 
this lfi>C caiiinm fcir aiir bifl fm bsiik. 



We Fuminh th.* F’oHovvin.g Articles 1- 
With Every Wing Plano: 

■ iIehI uf Ite very latent deiliiB. A tiEa.'iu 

M ftf M M tifni bro^atel drapery, Freiuh valMir dnpn-f, Jap- 
M MaMjU 4iiDN« Hlkacarf, Ctifna allkaeai^ or & latin domub 
icarf. FREE HU5ECAL EDUCATION, i E..I 
lell rvu alEabmit thiamiMt waaderfuLopi^iH'tiiiiiir/, OUA FAMOUS 
HOTEACGRD tTke Lutaouiie tnbiic wh^cli aids yov In 

learning to ptay, ll la a i-BBcbef- wkiLcS pa^Ter [>Bc.aiiHa lOed and 

navaV EflaAcB a InklakHt, Si.ruli ifciH HypHl. 



Send FREE Coupon 



Thin biulc la Tusctlvaly free. It 



Now for Free 
Piano Book 

Lillie lniflRDSt piaruj buok t:wr publisHed. ]t ceilfi yOu 

iVpuly Ihese 1e±a 



Juat Iioyt to Judge a plarwi. It mntBipB ten tfsi* to npply tp e>tty ptapp. 

I li hTiT ineno Hiiu j'lniwill tpcw absolutely wluLtier that pcqno is a EDcd plana or not. 




Tliej Iwok ii InJiapieliaaMe i* anybody who hncndiKcv buy a piara oimflsf Ijitbc fpturq. 

It lelfa Kaw the Fomli of Ibo i*wld ara «a.TTt.li"d limber (nr ih^ Wma Pi>iu)r. 
I3aw thie titnber is leaaiHied for Ihret years - tlueii hOW rt IsjilBCeO in a uteaiiL r 
romn torfeur maalbsaod made bone dry and im.iKJidi(iLr to Vrhrp Itefare it. is jr 
usett 111 a 'tVIng. Ymi bcc WHY wic can alveyHi an absolute twe]ve>year 



Ene Coupoii 

Te Wi>iB * 5om 
lEsiab. ISfiSt 
$llh Abb. akid l3rb 3 l 
llsft I E?V 

NEW VORK CITY 
UisTLtif ra;— Withoart iftchi- 



1 - 

Ihisrsnicf. laii'c this betrer thpn a wccTfid-tifirw guamneoe firm a Bninll 
deater? BesSdee. you know HOW 'WintrH.Bce made J'l™ JCCT Client 



III iHiitSt^u to kPK^t D&rtbl ni£^ 
I j'V aiiyititru. Imuid tUotp 
HI'S rtiH'. tulL LatemihCEon nixiut ynijr 



Why take a cliaiKeen a piliwwhhi 
: — a piana wbicdi ismerdy ajanded wi 
S namt-s nflme whlcjl CANHCjT mthmlicwihonms airdyrark 



ilriiaHkt fruOrt tbe faete^. 
don't know whom iL in cruide — a | 



massbL: 

Imk 



iana wbicdi ismerdy ajanded wit 
menn (liesoaFionmg and war 
Don't Beglicil&gct our free 



I ynii 

ith 



viiBilerlu] In-fi itilpmcbt afew tn thn 
f iiuv hLj]h JiJubiHt hthiIb* Wisest riaaa. 
Fima* -Hipintn. Ataii H'od f h'ij Iw* ]Stj uaqp 
lnHiliiH-iTl nK the 1*0 l-mL' fiiir iriutiiif ilii> Vblll* 
u[ ■ iiinnn- ■.Tirt -nther traiHiEiul jntiH'LiLaLl^li AaF 
twiifiJu wtia mill vial hi Ihij b iiLuna. 



.p wtuuh jifita Into a winrt. „ „. 

bend, the iree caupan tt>day. 

WINC & SON CKSfe) ✓ 



3IV IS . 



13Ui EL Ukd aib At*., hpL ll» 



NEW YORK errv ^ 

/ 



KT T^i iisiiiiiiiiiiirrsT-irinaBaiiiiiiii'irr-------' 

}4fi a-MctHLurj ; I’ciupcoi wLLI iL<] Hii ablk^BELfiii bi.ciLEiac 4hdi 

ISiT r-'MD' bmk, i£e: ii]] ln«L 




■■■Tiqh'.c‘ 






rtMJTd DflllHlfly JfCfAiIltfC* 




POl^VLAR MECHANICS ADVERTISING SECTION 



m 




I luuddiuiu 

In the laundry or washroom Parowax is a wonderful 
help. It is of value to tlie liousewife or laundress in two 
distinct ways — it saves time and labor in washing and 
lengthens the life of the clothes. Did you ever stop to 
think w'hy you have to rub clothes as well as soap them ? 
This is the reason ; You have to rub the clothes m order 
to loosen tlie dirt. 



If you. CDiitd loosen the dirt without tnhbinpf the clothes it would 
save the labor of hard nibbinj?, and the clothes would last much 
longer* because, of course* hard mbbing injures the fabric. You 
can loosen the dirt imd preserve the fabric. Parowas; does it. 

You simply put one- half teacup of shaved Parowax and the usual 
quantity of shaved soiti> in tlie hot water in tlic boiler, which is 
suffieient for one boiler tif wilsIu After taking the clothes from the 
Ixiiler, rinse thoroughly iiivvitrin w'ater. 'The Parowax and the soap 
dissolve quickly* and so loosen the dirt that the old amount of 
rubbing is iinnecessaiy. Jivery atom of dirt slips away from the fabric. 
Parowax is odorless and bisteless and leaves no odor in the clothes. 

Consequently, clothes washed with Pjirowajc last longer and 
come out of the wasli whiter — while as w lien new. This labor-saving 

and wear-reducing value of Parowax is seen in every kind of washing, 
especially on women’s finer goods, lacy waists, dainty underwear, and 
lingerie of every kind. 



■ — ' 

T (1 -pretMt tht Tiflfir. Lhn "PiirCiW4X" hSa elvfp tq ttifl crcsJle dI rtll'Si 

RcAnca Pat-anilfit iidld hy lliln Corapitiy r*f ysarsk. This ahsfllyt'Ply pure luiraSHfit hfia tSMH 
yiffid.uti tliie^ yrtfirB- &£a1]ng und fur wnsbiJnK and 



^yarywlLfirHs ipitL thn: Pnrci™ir brand Of Fpt^ neflised t"*r 4 i}pTie. Bo^iLre -pf art1clg> 
aaered ILjogIl titt Ui-e Daniil -ot nha 



Standard Oil Company 

(lD£^T|K?rDttd} 



JTfHlEiMI. r«P4lT(ir 



POPULAR MECHANICS ADVEHTISING SeCIiOW 



IIT 



PATENTS 



TRADEMARKS AND 
COPYRIGHTS SECURED 
OR FEE RETURNED 



SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 




Send ua a mctdel, pV|CU^^^^tlIlh or sJtcloh and deecriptinn of your inrention, and vie will malie a 
Free Search ct rhe Plafeflir OjJSa HEtards to if it ia pateatabic. If wc report (he invention 

patentabloi vre will guarantee to obtain a patent or return OUr and fumLsh a certificate of patenta- 
bility ba<^ed by a Ijonded contract to thateffeeb 



Thl* C«rtilfic-ii1« P*'tt'TTt<lHlitr’will pratHt llt« iiif'tBlar 

■□d icrvB u |iriKif«r lh« JeTentlaii bciiLth* chp 
1 h i™ Ur £, P’Btiml; Officii 

DDTAINIKG ASSISTANCE FOU [NVENTHAS 
Our C^cilicatbig of J^cat assistance to inven- 
torawho require fmandal aid to obtain patentar 
It IB uaeleaa to attempt to iit(er«9t «.:apital unless 
evidence Ja fumiBhed that the invention is pat- 
entabiOr Onr oertiflcaCe gives this necsB^aiy 
iissurance.. 

OUR FOUR BD4HS MAILED FREE 

to any address-. Send for these books—thc Ancst 
publications ever issued fur free diatribudon. 

MflW TD Oin'AIN A PATIMT 

Our illustrated ei^hty-paife Guide Book is an 
invflluafcJe boot of reference for inventORa> and 
conteinB lOO mechanical ninVv:inenta illustrated 
and described. 

FDRTUNES IN PATENTS 
Tells how (0 Invent for profit, and gives his- 
tory of Bueeeasfui ioventjons. 

VVlUT TD INVENT 

Contains a valuable LIST OF fNVENTIONS 
WANTEP and auggeadona coneemlngproCltuble 
halda of invention^ also information regnarding 
prizes -offered for in^icntionEv among ivhieh ia 
PRIZE DF ONE MILLION DOLLARS 
offered for one invention^ and $ltkOiX) fur oLhe-rs. 

PATENTS THAT PAY 

Contains faC'Sitniles of unsolicited letteTB from 
our clients who have l)«ilt up profitable cntcr- 
prisea founded upon patenls procured by us ; aiso 
indoraementa from prominent invenfOtSv lUEinu' 
filcLurcrs.Senatora, CangreaEmen, GovertWrS, etc. 



VlCTOa BUILDING 

Ouv tlBII,OQD liBElilLnig appiTf il« -lk» IJ. S- P«-tonl 
Offic«L -ipcrcifillT erected by ih for cur oirn uic^ 

d±d|cn^d and. CqUitAJMd all irvodErti. 

■.p^duneca Igq- aur patanr baiH[1c«. 



WE ADVERTISE OUR CLIENTS^^ INVENTIDNS FREE 
in a list of Sunday newspapers with two million drculatlonK in manufuefUTers' journals and in the 
WbrJif's Sompie Ctipy Free. tVe eiJ&d send a 

LIST OF PATENT PUVEBS 

We iwt only s?Lve you time and money In securing paten ts, hut obtain patents which PROTECT 
tJie invention and PAY. After the oiUent is granted W'O a.-vaiat you 

to sell tour Patent 



REFERENCES! 



SecDnd NiitLcno.! Bank, Washinctnv. D.-C, 

R. C, Dun & Co., Wnahltigtori. u. C. 

NatLaniiJ SavinEa umd Trust Cd.. WashirKtan, D.C. 
STDEtbpCiTt-[]l3X]i Co., Smetlijiort, Pn.. 

Sch™Ie CutLecj- Co.. Waldeni, N. Y. 

Ctum A. AlkirsiHi. Bnufi Tnuiulf^n;, Rncht^ijp, f|, V, 
H*etieflicrRa)sry PiimpC*.. Kotlresaer. If . V. 
L3.-wrEDce Mills, Mini-. Bed Sjursds, SI Broolce An.. 
EnalcwKkd, N. J, 

Tlie Melvin G^ufcc .SlniiAi Inel, Co,. 5eTanu>tiL Fn. 
DacTuiD Mfg. Cn;.,MfTS. MLidiivif Link'' FltnirMill DLs- 
IntHTutcTS, IkiivIrnB Crneen, Ky. 

MtHlorn CflPincr Cn.. Mir?, Cnniutug Mftcbinfry und 
Canners' SuiwEitti. cridi(eo^>. Ala. 

M. Wimiter Liunber Cd.. Sbebiq’Baii, 'n'is. 



C. K. 
N. Y. 



Lassiter, MechanLcal Enfdnoer, SclicnectPdjf, 



MaeUioety Suppllt*, ColumfeL?, S-. C. 
B. B. Earn- ibjLyt & Era., MEcW "ti 



l^tnerGascliiie Li^tireV-Ctk., Oi-icaRa. III. 

Spraut. Wardnn 5c ud.. Mies, cf tbe Ltboitciidi Feed Cev- 
cniar, Munrvi Pai 

T1 ij 5 L. B.^Ctazi^^ Cn..^Mf[s. af rtiunbinff. Ileatljig and 

'Cceacn Blend" Flour, 

Wadiin^on, D. C. 

A. L. Senvlt!. CdpaultiriK Hci(!bi*er PUlrfiuTgli, Pa, 
Andiur l[. Ewan Cu., Mfra. v[ reeL-Blatle Tiiis, 279 
Wacnen St., Paibuc^ F^. 

The Hi w, hittMceTria-na Truck Cdl, Anderson, Trwt, 

The tulv^r Nuvtlcy Cd„ Mfi?, pf Cnriyarmcra aihl 
MLxecs., Culver, ImL 



VICTOR J. EVANS & CO 

tFoiwerV EVANS, WJUCEMS &. CCKi 

Opposite United StatcB Patent Office WASHfISOTON, D. C, 



liicnftoit- y^ifftitar Ife^Ibenlai 



ILS 



FOPntAJt lS£CHAln€S ADITERHSINQ SECTION 



>► er Protect Your Idea! < ■ • 

PATENTS th« pay 

Tra^e-Mark'' 



99" Special Offer: 

Mr. Invmtor: I invite yflU tp come tg mie mci and brin^, cr send ^by rcgi&tcr'Ed moil), 

ske-tches- or pbotggTB.ph cr mndEl aild descrLpiLan yi>u]- idcii, or mveqntL'on fpr FREE lamin- 
ation gf U, S, PA-TEtiT OFFICE RcMit'da *jicl report os to patcntabiliiy of the wrne;— to find 
oat 3 B to whether yovi ate entitled to a pitetit wjl! not cost AnythtnET — then, if yoar inyicniioa 
le new^ upon, receiving inelxucliDnn, [ m&l prepare ALE neceew-ry (appticalion.) papCTB. 

DO THIS AND SAVE TIME AND MONEY] 

WRITE NOW! 



^It1ci.i-1ii TTrtJllciDa.1 Elaj&k, 

Wa^Lnjitm^ CL 



K>T*i nM -niiftir tk«u ■'M- 

Aau ■Mil EH-^iOX ■iuqp -^r 

wir- 

Utdq 5inntH»f‘ Fr*M 

LiBitM. Tbiu. 

flt*TlrltlinjI"|ib (>t., 

>icra icri Cltr^ F. T 
FeTDieTi Uf£- C*>M . . _ 

Nordic, Td. 



■Lrtelii Inn*. 



Highest References: 



Bdrulud. Fuiti, 

Vlrcak, 

T, A uBihlk-Hu±KATy. 
Odri'rvvn ItntlnntiiTit 
dirt row. St. 

Frkrilf^viT (V ■>!. 

UC-JUUB^'. 

H. A. FVniKFi. 



Hun LK>" OvrtTn* ffl, 

OOtiElHla, IILO dO’ ,1 ktt{•1Tl^ 

, ^ . Hrmiil, g, A. 

J. Ckm-I. 

IrJkii Tnwn . 



tiilprrlLkr, 

B*,|] BtMin Friat Or',-, 

4lecBira«r. Ib. 



TtLeGkUiij <loiu1nliOri,, 

ClrriJBBd, 0. 
TJie IM* urn- Ok. 

Ov^bIocibil Ib. 
Bru'l Ul^a A Bi.n. UrH-OHi. 

l>in.TlJ]i^ N. Y. 

Tfan (ilBTl£]iirtrl«(A>.. 

AYn^o., O. 
tUiparliM 3lf(. Od., 

Si.liIni.T, 0, 

IldjiB>n Tr>1, iVleOcu, 

UkJlbOBl Lltf.Okl*. 
Edif. H. BuJiL 

Abtirdwti, Wiwb. 



Iff^jLlLIrLBr A FptJ'Pi 

PyxrtkinAt Ore. 
V. Q. AA Ylmn-nnila, 

Lot Ajikuh,, C*I. 
U'b. ^ Oi.tIih-1, 

lAiland ctftt^L 

F. 

^tnppvrOawnOoo .)f liLdoL 
IAjuuJhA AlLBdDA. 
0 «i Raapp A IIcDjBr 0 i>., 

FenTwrj Frtnl; STilc Cn. 

IforUud. 4 .in. 



INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 

I am admJlieJ tn- prartice beEbir Uie L'dUtd Supremt Ciniirt and bH aUiEm 

"I nnLbIhuik IW Itlf B«l BJCtlhM UrflUl Jftir hlVt Hndef^a Bin 14 0.1* BllE TllL WjneiriH W, Cctilikl DrurOi,. L’. 3. O. C., 
Nwihrm E^atrlct l<I lllln'>^i — R? rilra]! twj lAri N KvrC<MiV NM^MU/hi, UoJ iT u; >brip ^fTM J nn »cnm k-iid buit«cn Iw 

P^li I lH< «[¥ Ido ^ tLa *o.*^ 

SipttUAei UUl. I- THOMFl^jV, Mfr. Cttllrjl DB^| Cd. , Elnu ipiQ. 

FR F.Pf Two Boolu — 61 -p&go **lnvcntor*s Guide‘s aiul B 4 -page 

'^Proof of Fortunes in Patejits — What and Mow to Invent" 



Foreign Patents a Speoialty [ I Ad.vcTt[se Clients^ Palents Free 

ITyiH hLTrB tr. a, tppllUtFin >i't5K [IK TvK B^EiLlnb |lr*f*mK, w4 j b. jiubllnrlBOT. 'Hivlni CIKUMPU. Wiftc Icb- 3(Kdi] Olln. 

Iethl Fur ppinuUDH- ^iXjr FDTt'j^ FltfClBi LILki*] dtfiCHlDLl. I SbKCBkt-lbl Clhtili- lu O-cry kCLlinu oE U_ 3. 




Mv Qff^B u)4 livr Fat«nt OffisS 



"I PKiInd EIU^ibltlFO lM)I.I.Al!!l F|S4«.WF A<7iiiL4ln.iii ta* 

t^n UulilaH InvwuiFux'l inri In liimy lijyn kj|^{ li iBtl fjEbkSU' 

DOLLARS *n.| nv tvlmrurt ON l< T| mUEAK 0 

DDLLAHS UUH.Mi iHre. ] kill mnt- » ttif MV* 

ln. .-ii »i en M ^Ul J* llir eIhIiL iFiIde It TddLliiK 1^*1 MlbtiJI tiviFBOl 
in iCE. VrTVrrn'r Eir mcbciL InaKlkiisi.lmLA"^ 

(SIpn«lJ WtLJ,nM Cr -JllDCEa, WButUn, 



YOU Should Have My TREE BOOK 

Telling HOW OTHERS will do the 
same IN THE FUTURE. "WH. 4 Tand 
HOW to IN\^ENT" BOOK FREE! 



Acrosa the stteot from the U. S. Pa.tent Office 



HigtXIaw Work — Excellent Tetdiiiiaiilals 



EKjKn— Proinpl Services 

LE.VROOMAN 



171 F Sirvet, N. W. 

IfgWtrfS mttst AHirtt-jF . Patent llttnlEig vvt 1 vv 

, Patent Lawyer Wasn.,U.U 



POPITLAR MECHANICS AHVERTlSlHG SECllON 



J19 



PATENT 'KS‘ INVENT 

YOUR IDEAS MAY BRING YOU A FORTUNE 

There ia A CofiBtEuit Demand For Good Inventiona. 

One of our clients recently made 565,000; another $7,000; another 
$5j000 ; another $3,400 ; two others 51,000 each, and two others $500. 



wrjtte for 



5- LETTERS PATEMT." i.Ubvr tv m patent. 

'TMOUGHTS THAT HAVE PAID/^ & bblerj U !m aatidbi. 

"TESTIMONY,'' pnne: vuf tejIimDiuBL IflUeH frani uuuFuIukh ud 

Mailed. fi'>ee !□ bcif intareated iienan 



“ OPPORTUNUY” 

A Lilt of Needed InreatiDiiB 

IF YOU HAW AN INVENTION send us a rough sketch and description, 
model or photograph of it, and we will ^ve you our opinion as to its patent- 
ability WITHOTJT charge. If our opinion is favorable, we will issue a con- 



photogr^h of it, and we will give you our opinion as to 
[THOuT CHARGE. If our opinion is favorable, we will i; 
tract binding us to refund every cent of our foe if we fail Co obtain a patenC. 

This assur«£i you that we will Ti<jt mjilfeappli- ‘ ■ 

ciitirm u^1le^9LIlec}lsnc[^9 ofaiLcccES 
arid that evei^ effort will be made to 
an allo-wancc. Wc advertise the patents- ihr 
□kits lor in prominent dailies kri aF e1ofE«. 

" PrampC and Preiier Herrice''' 



H. Ellis Chandlee & Co. 

tc WvQdfr-nrd & di-icdl«:> 

Suite 55, EomeL BuildEo^, WASHINGTON, □. 



OSlOIH OF THE YAM — Tins Mcitunni oi Kew 
C uinua liilvi!: ^ turjoudi ;;tcT>' alivut thr -Arlirl^ 4l jr-lriid. 
They iliinlc lliat yams firut frflkni honEs. This wu- 

it A M-rviuan ftiil who had ti'rE ImiitliEri 

tSiariflT’:| a Eaimitial who Mveil £iM1iC -distance away. T!ie 
bn]4licr:i cafnr hy iurns u> viiiit htr and ieu.T eF tliEm 
wete eat^n Try ttiE cainiiba] hltlTjand- Tti? w5£e, Jiew'tTi'ti, 
kEpt tliEir Ikipf#. *iiii wIied the fiFtli hnrtk-Er taint, ip- 
ett-a,l ,>■? heinit eaten like tltp -(Mli-era,. lie Ru.cei;Eift4H. in 
killlTij; the canriplHil liu^iaod and Fctumfd la liiu hortie 
wiiTi the Imcics ol hLi TirdtlW-rt. TUt lieisEs -wErE duly 
mouni-nl ■(A'ef' BHiI Ijariti, \\lica the rt'latite^ vifthed 
the pilacE wlierE th.E lidrlfti li'tw tsafifii fame time later 
tlity ftuiiLHl ;■■- EiirjnKE plant prawinE upuii |lL-i jravE, aitil 
on diEEinR' u-P the birtin- imiiul llLLjf lisd t-umed inti> 
yanii- pf ddfefCJit cebrih and iiica. — lit. T. TrLlnitie. 




NTS 



Valuable Bovk Free 

uuflil JibEi7riuM.LIeii ler liiTcatcn. JdalLEU fJjtbH, 

CHA5. E. BRDCHf Palent Atlomey 

ffMXfi-dni yun' ncil 

eiO F_ ETREtt WASHIN-ETON. D. C. 



PATENTS 



FiVi- FatPBt SS«M, !><pt.4!li BRc. 



Frtt Tactj Ahoiii lYlrt 
^ and KcwimtI and 

* l^lve^li^n^a Hifll -WUI 
brlTiK-Ftwi ISDOOto IQ Milljim Untl&ri; inid li>T IpXil^l 
ei Iniecbe iDteriejrt to litventiKri, SEod $e pinlaRE ti> 

.Wvudap, D-C, 



WHCrf YOU WANT ANYTHIHG AND DDITT 
KNOW WHERE TO FIND IT 
WRITE eUAEAU OF JNFOhMATLDN, 
POFULAH MECHANICS CIIICaOiO 



A Patent of Quality 

the only kind that wU] protect luur inventkm 
and make it ealehle. You noed my free 
^HBory infontiatlDii:. -Send for it 

GEO. R, HAMLIN, Patent Lawrei 

Slr«ff, N. V. WASHINGTON, D. <L 



PATENTS 

Itivetitjima put before Patent Office at risk of 
only $20. Consiiltation Free. Send far booklet, 

MILO EL STEVENS & CO., EatBbliklied 1S04 
BH7 Idlt St., WaifahiEtaii 3S3 MenBdiuieli DUc.. CEVeofa 

(VimniHH inri JK]DfninfBrt«1 Tr tfi<- lUakeil- Rt-fhW. 

Jl^lOnt nUnc t>r AlftikU Liu IHtrUKiry. 




T YOUR IDEAS 

^taa.QhO -Mr enr |JiT«:it'llH]i| 
AdiiMhEr IhHik '-ntir to 

ntiUi.lii n Fpim t'" Sl -^Wtial. to Idtedi" 
«a[ JW. Sniil itmirh hkeU'lL ler free 
report bB to jiatEiilBNllty. Wii flrilTtr- 
tlBeyayrpatent for salE at cnir-cxpEiiDE. 
PwtcDt OfatalnEd de pee Vtturncd, 

CHANDLEE & CHANDLEE, PklEnI AH'yt 
S3D F+Slr4«ti KwliiDitDibD.IlL 



PATENTS 



JISO WJ5AT YO INVEJTT.'i" md 
“ICOW TO OBTMt; PATENTS." cl 
ylliucJ. FREE. OH ESTER W. EROW.M, 
PmiiL Au,.. ne F. St., W.td,bEiii>. O. 0. 



I'IjUIIQ ITOCartd asKl TraJr lEarlwi 
llfdllficil. VrlEA tl>l‘ ITiIBiMILjs- JJpikIvl. OIB- 

LuL, -lC IuJiiiiiIi. LirEr.Lian. ISfnd JitUBlI lAciCIi 
r« lg4iiIjhl i.1 tn Dfltminhtlltif. Adtlm Frtt. T<nm 
lliKirinrF. llcrKIILl -tPrilM. 

J*UiQf a. HWIiE.PAaiAiBr., 9l»FSi., N.Wh PjC 








ISO 



POPULAK MFCHAWICS ADYEHTISING SECTION 



PATENTS 



THAT PBOTECTamI PAY 

Send for FREE 96’ page book. 
Advice free. Terms reasonable. Highest references, Best results, 

Send Elfcteh or cnude-l for FREE enaminaiJan nnd opnnicHi. 

R«commendBd PBtent Lawyer m the BankBri' Re^iiter sitd Bp«c[al llflt of selected lawyers. 
AJw in M ■1' tin d Law Dir4«Enry> tjid AlIcniAin'B Directniy of Latryeri, Tbe 

G&it-Paul Dii-^jilory of L*.wy«Ti, uid Kims't Intenulionftl L&vr Di^«tory. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A largo Hat ^^f strong reuammendations turn 1*11011 froo 

WITSOH E. COLEMAN, Pifinl Lawyer, 6Z2 FS(.,N.W., Washington, D.C. 



Patents 

Trade-Marks 

Designs 

Cogyrigbts 



Y our nbllilT tn pmt^ 

your pstcfit Irom in- 

IrinBcmicnl dB S n ■] 0 
larjielr on tbe pcBenlBtuia af 
[b(}orieL[u>l nppluiujDn. 

Tfkc niarkrt vaJiK youf 
pitEDt dependj an the miUinEr 
In which the invrTvtian jq- wt 
footb in ItiE dainvi. Lo. ibO 
tell you nuire aboaL it. 

S«1(J fw ny hncjilct an Pb*. 
4nt9. TradE-iti^rlia, USBlgita, 
CopyriKhii- 

UNGDON MOODE, 

Slh uid J Sta., WnlkliWlttii. I>. C. 

n. Aut, KiMnlMj, V. ^ w. 



WANTED -IDEAS 



Tim ■flEnwn.d hir firad. pattnial'lc idfiti- is tnaitf itiin tver 

h^rarE. AmtctuuniL^ ]±CL±h jpnm tavLiti dEbinz^r 

hiLy lUHDta prncurEd dtroYiKb ok-- ElEUTLat dEvini, koah 
«n hindv MlrEcliMnE nvnltirii artntg' fiippImsi nuil nrdrr 
BtnL:L«jk, ±nJ nitn^ ntli^r invmtiiitij bte fAc^lL'i klirv. IhmEct 
your Idia! WrltE rcf’'SuiipliAjr (conomliiB c'vet 210 uw 

InvEnlim '^atEdil acd hew E^itLElioDk "£«CEE«iu] nkbrqtVi'' 

G»nli' pMcnt! HldCw. Hr pcrioul httkcs. nfrwe. 

RICHARD B. OWEN 

Dcparlinent ft WASHINGTON, D. C, 



CAPITALIZEnBRAINS 




$15 FILES YOUR IDEA 

In- <bEFa1«Tit uiidET er 

IliLn.nCO"' riBlL, BTid jrOTl UBli£> BHli Mil ll'L- 
*ffr''E«*FTit*.T'niW f™".'' SetiI (itEtch 
[IciKilptLaa. V'llTiBblElKKiihilj'Ch 

O r R 11 THAN Oh h> 

. G. IMliLJnAn l^aaKlBBlnn.a. C. 



Let Us Send You Our Book 
About Patenu 

know before speaidiflB time or money Oil pat- 
enta. It coats you. nothing and oontaJrtS V-aluai- 
hlc infnrmntion tliat yon cannot f nd elsawhere. 

:D£NJ AMIN & BASSETT, ZM hiikii>Sl..OI}i;:/l,i:0. DL 



PATENTS 



C. L. PARKER 
Ei'Eu^Kf 11. S. Filal Dfin 
Patent Lawteh 

AIO McOii-l Bldib 
WAEHtrrc¥DN. □. n. 



Tra^e Marks, Oo|ijfrieliK Patent UdgaikD 

BjindlKHili itjr liiventpr!i, “PfAlaEOud', Exi^EoltlDij 
uid. S«liiikg b£n[ fiCe UJJOU i' 041 J«(. 



HOW PERFUME IS WEIGH ED— It w»i ibc 

jili^ibElBik SiblvLani u'Ilo dEvized b. [HH:r(]l]a.lBiic^ oE Bueb 
eKlTEiTiiE [Edicacy that il ck-Brlj drjiniBfltfBEEd tliE ]m 9 
wriglu of mubk hy volBtillution. Thui thc_ invinihlE 



perEamE floa.tinf off in llit air ii kdErtetLy WEighed. 

Ihc riBTI c>E (liE nppDTaluj u a '■iiry thiji 

thjEad -D-f glajx, fijicd at onu nnnl artj (siendtd bori. 



icmtalfy Thi: rtTaCc^>flCi.-ipic: olijeclR to bt wcifthtd Mrt 
pl.aced ujioa the filasE lliT«a.iL n-rar itA fpm jEaiL, a.nd 
4he aTmninl: iLej^mret preidLueit ja ^bacrvrd with M 

mIcfMCQpe niAAnifyLTiR' ofie handrril dlf^rneeeri. 

A mote a 

IE Piktij fiffCEtitiblv to hEnd the IhTcail. — Nt Y. liErbld. 



Patent Yonr Ideas 



»uih "Hn- 1B Qb- 
4 . and 

’“Whvt la In-mtr 
Mtirktti 

tkrtE^ Ivt Frrt -kS In iLhiintiTJIIIv- Vfv ulvatncTUK- pdltfll D>f 

uJe it our KKpear. PaIcdI Olttain^ oif" FbA RjftlunKd.^ 

H. C. CHAIVDU-E 4: CO., Patent 
m Itiilnal. WhSHJNCTOTT. O. O. 





JFGIt 

PATENT SECURED OR FEE RETTURNED 

Simple tiKiH' tod t El b 1 Iowa DC E for E 35 L FrK 
PBfle &xb, " PdtEiiid and Pbihic PciipilhLlLtiea.'' celling 
bow to ablaln and selL potEata. 

H. S, KILL 

5 S»] ColBrnUau BiLilding WASHINCTON. Ck- 



HAVELL&HAVELL 



PATENTS OBTAINED OR FEE RETURNED 
We ■■Tint iT*ry Ln vtuipr in write fora copfrOE mir FKK K 
honh "RATENTH, and UCiW TO APFI-V Fpk 

THkSd.'^ Frf e -SEKrrh nnfl naiincufi Bb IP JHCefktahlun'' 
^tml;. Wnahlngtan. D. C. 



PATENTS 



Th" T 



•ri tl 





POPTJLAE MSCHAIfICS ADVE&T151N<} SECTtOH 



m 







ON credit 



r ForChrrsimasPreseiitS'-MakeYour Selections Now 

WHt* Tor Oni> H*inf<gn»g Chriatmt CaUlftg 



FULL JEWELED WALTHAM 



Id HktSfrTwMi-Ellvd CkH. fcan M UiiJ t* Itwp >m h H 
SENT m F1IEE TRUUh ALL CWilM)E$ fnEPJUD. 

lEvn iK't pfif IT>«nnr nntlJ ii^ti hin jed 
L e«u.ir!iln$d tUlH iTuLL Jtmicd Walttmin 

^ ^'Il^ctl^ ic1tlLFAt«ntl[ali^Flci7, [niin; HtPlA vU^i 
m 'AotnV^ Coi4, tli'hlla |>jiirun'D luoidaj 



W*- IM— Hun'" ficund ajl 
B tkJiMr ftlnB. J^utrJI- Sx 
lUnLwhlturiuiianJ 



QREATEST BARGAIN 'O^ui 

Sf a MONTH. 



I4e lurliBr lidW Fu 

r ujjl'nli.n^ WalLTianv 

fur yfnrrii paH ruar- 

^ - EfwWatmi 

]hn«j] ft^p-KUia, la. ]9i 13. «dJ '“O f "IftiUL, f»,n, 
Dnd IS Ju>?U injvbcn wIcliauE. Mnritr ur «m 
Knt dcpMlt. Einmlnj [it ItiULd' inri nvn.'f.wtld 
Mi'i iTid jroid>ai]i;4WitthLi im-nii-iitniu 
W« ftV« miCT nJ Wf «1>d h.'Uw lirnii thmn..niu 
hcinu In AnuFlc*. Vfrltp Ivt <hu nnw, hind" 
jiiiattir iDiurirued lmri(kti''lll<tM3c [>iuniiivk.'“ 



^[.er f wBfir ti mmfc 

H t-' ' to, 'J~- Jf ;uu I Lire B Rpir hi^ pni&l| |j*mir 

L E^r wiN tnort vvif t-bt P hifti-gn^ 

^ fc 1 TVabeh. in 

J SiTiiwidtii-EiaE^i^nT Bnllrwl uirfwHmii 

amd Inpll phciB^ i?ir 

— tnu Lntip BjTrt«ii'''-iHidl haw n wnd 

i M ^ OL0 hEUABLE ORICm AL DlAKOHD 

Ib ■ Afin WATCH OnCDIT HOU&E 

' * f ft ^ "***' ^ ai*HT» fiDEMOL IL 

^ LU IQ.3v ■razi^< HHbIhuvj Tiu Hid Vdr Lt 44|I^ Hfl- 



H*,taai— L*dl«a' L»f- 

tU "FcKrct^UeB'" Hi'iv. 
IlD* b^lutc. wbELB 



AUSTRALIAN ECONOMY— f^ibEnp dcDlEr'n low. in 

TiFcntjr'llLiiil itcr^eL «iiEiit;il|; iir?Mjii[E Mnwiji!, juBt 

iiHicd bj Western Austrqtin, hL-nilnij' (he furiiiLljni' lii-ttd 
pt piiF'EiE Vi«(arJa. 

lliiny nsbed ilwjui; H, j I.iiinlflner f= 5 i-taiiKiL tltat the 
krcEBsian of Kins' Georji^e made it 'pcssibLe In- reiuuc 
SiiivefniniiMii rsitriips n’i(li_ Qnuun Victoria's head. IE siicb 
HtamiM liad. been isn.ued in Kibtg; Fjlwnrii'e reign |[ would 
liavc: licdi a'n aifnint acourtfiTis lit court Etin.U'TttE, ai 
□■ueeji Vifilorii wji hii innn’fJitil-i' pf't'J'W'fHOr- Iniia 
doES not appljp to Klair (lEnrttE, and tltriity Weicein 
Au6tr*ll;i. BivCs Kfmr money by reualnif eld ]iri"lirtg 
platrs tliDi hart to be discarded ncycrfl years .asn- irliilE 
J^iln.'.air'ii W 31 kins. — K evt York Suil. 




INIENTORS 

Arf b'r#p n| C^RWCi 

j^TI Mill ill ic^vrii ll |ii ‘ il ^»iir it-hIeI. 
ipnldl "’i4.^lilai^}r. ilin. LovH yE. t jl|fi la 
■ iiiiiiihLl'm hlirct iKtal h'^oiIi. <Il. 
■ire?.q|iccL niEElianIci, aver Liidj ^^.irv n- 
pcrlcDcr MiihLTcani hi ilir b«iL«qL!r 7 j^t 
■Itopfl In IliF rncaxrT. Amk bir KmViri 
IT. 4'narjlr.'v:lfm Itpa lih;=»e!nipniil ^iifX 
ilElciIr poartilrnilM- 

KAi:)iF. A iCPN 

^ •^|^ HI., MMUJi'lphla, F.J. 



Do You Need A Gear 

of Shy deacript^h hKf .anr iKirpose? 
We: earn.' practdcaJh' all ihe ulanrlAr-d 
iiae£ m stpek nfwy ((jr ImiUediMa 
BliipmHtL 

'W'^ SBam. of any style, size or 

matErial to order — promptly, 

' Omr rtw fro* psitalojnj* cuinaLiur 
tal]h:!i apd tuLe4 fOd biiurinjf both, 
spur and bEuel jpears. 

Crul's " Tfuliu tm HEARS"— Priu tl 00 b I- 
‘nbif If tuI«^ 4 IM ibJ™l wl doifia'.. 

PliilndeLpliLa O Ei A R W orl£»B Inc. 
1 1 so Vine Sireel (U>. D- OANT. fBEEL J1iJUdirl«fck.. Pm, 





DOH^T DISCARD 

BROKEN PARTS 



»■ llr<E& 

FrriW^Ub 

tb-ihhixn., ri^ii 

illinr iii*'(4*- 



J-X^IVCT 

Bt-C-fi 



'bj' ibc 03 Ah'-h^ I'm 
hJ| I?44 iA| Flribiia 



. Alurnldibipf siimI ii.ll 
»o bo Mnn-u- 

] r| I n s 



nh-ii-kixn., fiiiorme 

lillixr ■Ilk'UrlH t:SLL •’ iif y”’-.-- 

f4ioil ijirl R u ci n 11 1 • ll lib , n e ] r| I n ; 
eooiume'nl * f r c uhoiii or iitrs 

lkrB,i]ts s'U|>ii|leiF. 

D^vis buuknonvajlle cq* 

IK Wnl SlritH NEW TOMi, K. Y. 



MODEL & TOOL 

r>rrl Ifnlni n ind hnlMin of S«>eE*il 'Medtll.. -Tbuli. ind Liphi 
ichmirr. ti.pBElmnul'n.'urllOl E VErx DncrlAEiua ■ SlHdallT. 
llMf-4 l»4iath Clark Htreot, CH[CAhl>. llX. 



Let Us Do Your 



Bm^aa aipr(»iiq In bras nmnniiln >n'1 hav- 
Eat a norttra t4cl'>iy ibiulj^feij i. Iih itre 
liT’jOi [aKhlHrFEMt-le id to xifile aliiicii 
IWsa nii'T n rv tn-rihiiiii Ea b«iI w ‘-■ lihf ui a ■r'rrT I™ 

iTianUTaCtU rttlg pri*. Suinuitl Ik*. haT.r a ujuiiiiifcbi 

^ inodd. iiiii pultcra. JtpuliiKnL 

TIMLEY FARX MFG. CO., 14 5uie Street, CKECAGQ 




In vento: 



PATENTS: A Talk to the 

A FREE OiOOK: bells whal y'mi sknuld hkftsw before applying ter patenb. 

From a cU«nh "I Eim very sorry Itutt I hitvc wasted bw'P TTibTiths' time with 
another frm.'’ Fmtn another^ ^'I tL.iv£ had otie lirm in Washingbon attend to 
iD'y business up to Lhia but they do not seem to enter into tnatbera with the same 
aplrit (ihorPuKhnessi as dch" Names Kiven OH roijuest. 

[ taka your woflt >i^riousi>'- Let d^noHstrata: thLg. Sand akatch for adYJce. 
H. L. WOODiWARD^ eth flJid Q Sts. Onposlte U. S. FaterUt Office^ WAShnMGTDN, D. CL 
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70 PULAS MECHAIflCS ADVE^TlSmG SECTION 




Sanitary” £V1 
Water Lilt 



fl iDf^ Mcitor % 

Uta, tljMlottlr V 

(kL ru^i ijiDaF 
wmihlnr lucJ^Invu^ 

> huDdRd □L^dj lifalof*. 
ITV^mr Eot inuj I 4mli. W 

h'jTW c«.wjr t-n ^.larb 
p|j4 fU fuanflj piTMans 

1 l»n* ^nw*r *n- a-incb- 

V pofadv r-Ti!«rnr 4 . 
Vmw dH- pekia Ij.W CMih 

Nd. 1M i^ocb Ikton- 
fnr ntadJor,, pclsfalsi u& 
Njcuf, HuafeHmiH^ 

thll44^ ™th- 

«nj rnef"i*tTm*riN 
bdLd «1lm T-jIIiU 

ud^rr,ft.W. Hu. I«H 

Hnla BaiL ^uJlif oaJtp 
^- lurH pnnr Em 
» puiDdl prpuDiH, Fr- 
|Ciyr*i c(]Dtt.TiiFt.lDTii 
Su*p 4 <^ 3 ,HH » 

«ulk«ii pvT talDttti. Cul]h 
xH ID lI [ 1 Ebj I F uJ biHliup 
jcmllp pirH« iihII ^bir 
mE-br nmDa£iriur«dr !FbA- 
BDiBd caiirlciicti.iD mikii. 
1| iwJWh XrBnmdaEU 
CQT^pirt iruTuiti ilH. p*Vr. 
HjCiDe J but Ftr wpf nuHh 



rjkM. ihr plitt pr th 
liniilJpvinp. W^ltE L.III. 
±14 CtllV |]0 BIMtL 

Alri«lk>«l|.'Ju[etlrat. M 'H. 
^ r. K'Ctfr OpMIH 

V Li. CipUiFrl^BdlL 

. jjnliBijr- Jk.ipRB- 

CbJIjbA Suilim 
■fcarX— — ^ K u tw iltR- 



THE SANJTARY PUMP COMPAJ^Y 

IT i. CsiLBl 5 L, DAYTON, OHIO 



Th^ Norton 

, Afcst H3.1iif3r<Gry power for upeiiiiiEnt- 
I iriR- purpi'^^C^ -or runnbij[ |.ij[hc 

|uinA jti 0 c!HiDei’T. t'uitccr Ifl i:ciit»Aii:ci«iL 
oiade entirely of 'brasa.; rur,i at j 
rjWJr very htjili Ep^Mt wi< hogt I'ibrjituin, 
' &|uiMWJ wi(H pulley sml 
^ifiC RnndinR' wlteeL 5 ent flO 

eX.pr«;B pqld dtl icwlpt fl-f V 
UPftTDH TPATU HOTDH O^bc^ HLKUHWIE, HA 55 . 



COED IX I? — L.'i>Ti'lll‘b. uked by tlic JlntLib sutdicra, pa 
fiotcorDE of a. atrance partdux — (be rr^ult nC iriixins' 
IWD oioat liOwcrfol (-^[iI^eIvea Lt a aoiolcELcMt. aloir-ljurn- 
iEpg [Miwdef oE urtat VEli]hri(y._ Ki(TOirlT«cfliL aiii ^un- 
CQtEon iniTEd luirtfiri '"■Ih ± littlL fieiroleam jElly ti ^e 

cvnUl-t-. Til 111 * fajc-tOTiER womEU T:e«d tLi 4 Iwci dendly 
r^ploi.'i'rri lull, u jiojce IB lib the inme u'nc:.nncrTn nr if 
thEy WEFE Tmetdibs 'l-OMUli fnV bfEBd. lodEEd, m»chie«» 
Eimilaf tep (hoPA us™ in balcEriea lake o(P tlwi worlt nnd 
kitEhd tbE buFF-colorbd eoniilt pfliEe tar m-EO lurara. 

ThEO It ifl f(ife*d IlirouyTi inalda aed iMMtS In 
eords {bence the natitf ■GCn-JUs'l. (lis tkielcneia of R-bieb 
■a vaiiril ti'eni'diiiK eo tba v^'eaTcin iu whicli L> Ia lo Ie 
iintJ. For bijr Buna, Eorditr la bilf Jneb Ibick ind. 



Crescent 

p^itiiGO with OLarbuiea. of uife- 
rior conttruettan. You eet 

Crescent 

you buy u 

BoJ^llli PlqeiT If^ 

StirliHci JlapEH Bue-a 

S^TgBSS^ I'lm’i Kitdui £ttd ju BbJu 

tiriitf TfRlWnfaib 

THE nSESCEHT MACHINE C«airA>nf. S3 CttunAit a. LEEK)N1A,(1. 



Dlxon^s Flake Graphite 

QLvm filfl ''^iioAltlre peLecIpie" LutrlcatliTtij 
fur gr ryUaJEn, beuteipi, wid 

III lklrV 1 i.in ini-riccL yieu IhhiIiIeE l^C, SSret 
full IbtuEiuUliinr 

JOSEPH DJXON CRUCIBLE COMPAlW 

JERSEY emr, pr+ J* 



Rlk AliHmaliclIjdraiiUeHAin 

fx[vim;Z Iet! till pkraii wii^r St FKIi «c. Guinnl^. CibibBAir Trcr. 
*JF£ KAAI CCLHPiUfV, Uil Trialiy DulUInf , r=EW TOR.lt CITY 



^ Lathes 

Foot or Poi*«r, 9 to H-Incb. 
(J u L Ibowu LS incTi LatbE. 
TaScEsJA inrbES between ceii 
Eers,ei!in[>lR[ 0 'warh Tewh 



r >00 ball aEARING FAUCET 
£.= WATER MOTOR 

vIiIl ^Ai-jT VtIimI, pf>LlM}iLii 4 wh«k. nu-llRy, 

WKneb #ndi WHJiliHtili A h^UlKlinlJ ski.i^CJ^. 
^|i-h>TriWK niiElMr> RIM] 444lA TUBP- ^Ij^ht # 
mnnhls^riTi XPoiL't dC’^D^b &rd<r *p 
nrwr. OJ^LT . . ■ . . fil^= 

THE EOCAI% MFC, CO. 

1 M-? B» 0 *ee St. BtKfTDN. lUSS^ IL Sb L 



.iafl ^ r — — 1- , Eers.cnfnplrEcwirh 1CMH jwwi'if 

s*25.oo 

WhETK niE niBX UTA£JU 

5wn H^AO^lNEtWlC^.. lu 34.. SoullH Icml, lad. 



LATHES 



ILiJeven-Jncn screw 
Cutting Lathe 

Peir f^L eth pttirHr iin in.iitj 4 ^ Hb* 
L iLiti ‘fpfHl uiiL •TL'niipOmBd 
rwt ^ fv^Hirtl/ liSyb-irE^H rnnl- 
Iwl. Wift i,lpftT.iH|if n.^-ificb 
JntlicL IhwTlpil^ ftniiJiHi ct 
l«4A!tl lbtht<t][Ma KiLQHt. 

Rucbtoiil DiilUig Madiiie Gi 
HOChFOAEi, rii. 



© to IS-iocH Swi«s 

List prtcct^ end (ipnecondlns . ijl 

tPEizie. When ready tglrtiyieiid 

for Latbe Catalubf diid i;iricee. iMy M A 

Wb F.&Joha Barnes COb 

IWBgbyStrcEl, imCilOJtD.IUL 

pp^ttEC ifcitifoB Fur-ntoF J/eohuaffi 



RED DEVIL 

DO YOUR WORK 




iCeilPerDay _ 

]i (be co&t nl KUPTiTvinK the ararnBC'reiddrncevntb an ab<un. 
ddjure dE wsLitt Under 4 U [>«unda presuuK,l( y«i ufc the new 




FOPULAK MECHANICS ADVERTISING SECTION 



]ys 



>18 Tools in 1 



Only 

$i.oo< 




EimiizBic. 1 II 

IBl 

tUuCulWf. ) 4 . 

OlUri fiFwkir. Ivb 
KicLinr WhHL 1 -a. 
K.ririi-far I Ir 

IJJjM-TVh 
■O p^DKi 



?ip«. Ik 

A |Mlf flF l±« Cr«cp«rp Aiixar "wvth c*cfa cxrdcf. 

h fuir In jBUP VMb IVdliAA iJw«n i iTfclr bA rub n kiMry Cdra - 
W §^- ^^iluliw. cr ium ih^nln j hniired wnn. 

^Kp^i llTvI. iiElulrv LMlh«r tihf tU. RH’nJ L^p^l. 

W. C, IICK:K 1 MG ft € 4.1 IM CHICA-CO, ILL 



Pcmlju'fl 
inlf iihtIV 

jliLine Fh 

wtUflCi nBtnc niiJ ad IQ] 

iiki jiri^niin LIlc hrimic^ JI^- 
liiiiT BliijJh. nHtriiisri»iL|i‘, nknUir^ 
kH>Lt, etc. 

liul^Lf n ] u 1 r I y 

(uift:, wdrkB ¥ Itrimit rtSr Jir<-J«inv, 

M|?ll tji n'jlJL mritclL, hu mv t'n.'i» liciii n't 
^Yith 4;>ii<i flltlii?- lliiATiii dbjivtiiiti- 
nblft fo^lu.r\.id of nFhci' (iitT-lk"^ ■Sli('nf 
liiltk in- last'd and m'i>fiiiiH'nilL'd 
Ly lliiniL^liiildr-ni, Ant-ii'jKtR, KJi^i'-trlHiiiLi^ 

jf:n'c]crjL Owi lKlA^ilii.1 r ^hiijw I'Vyifi- 
l^rice tL.ire |jrc|jaiid. Muuiry Kiack 



The “Baby" Torch 

tnvalunbl« for Home 




Wnrlubop and 
Repair Kit 

25 

P^pbJd 




If noL 141 tLiJactriry, 



CRESCENT CO. 



VALPARAISO 



INDIANA 



Bother tnore itian <;il 

111 I wo lioniJIca, nitMku uj>' ttic 



cui m1o Lenjrt'hi of 37 in. 
tb«je corililc i^kcij 

'CArli’ii'tft'C for a. 12 ini. Run. 

For ilie riflcr cordi-lc iw [ir^ibrJ into a very thin string 
Fliku the fineH HLacnronf), and t'rft ril (hcijA ^uaiid^, 1 
in, lonj!', Tuake the nc3.t little btiredle nrhich liei inaidc 
the cartridnf caM;. T-W iioii'^ fniiiiiii 4 :iiiiil anhUj, ror 4 litc 
niatU ia ilriu flj.t sitriim Like nhalrtone. — CblcnRO Mewn, 



$ 5.00 




Dnr Mad 0 Lasy 
The “Aifleriain" 

fSijv ; 4 

iiniei'rmEi'rm, ilnTpcni all Ikiull 
•al ^IeLy nciTT IiIiiIe^. cll|i|Kn. 

lElsKTi. nc. 74 .- lukf-'i-dtoTE'p 
hcE Lhr anl llilbE- Clbn^m 

midk riimiii>«1 "fHh inniut- 
tlQIVf hnv \a r|a f»e b-ifki tJp 
t>rt-k|(iii. etpr-lditt retjYFrrii 

Jkhff. irp, U|i. I. iiMi [Likir 
Ctakatf, ]11 Wzatito II. p Dilip 




When You Fastea a 
Cup Holder 

Star Screw 
Anctiors-N 

ID you ever in 
attempting to 
fasten a cup holder, tOTvel rack, cabi- 
net, or some other bath room fixture 
to a wall of tile etc,, puUout the screw 
and leave several gaping holes ? 
c Avoid all this. Here is the Star 
Screw Anchor — a device especially ^ 
designed for this very purpose. 

Nq cracUed tilt, no holis lo fill 
u[». A quiclip iLbaultiteLy depend-* 
oblfi faBttdni;. Our new 7ff-ri*l?^ unta- 
log'Uf [a ■awaiung' youi name an J adslrass. 

Wriit mdfly, 

il. T&fftHtena icwd Tncltp drill bile in 
wall aiwf insert aiiL-hor. N-ow pla-ce 
towel rack and run. iu:itw ttlTOUgtl dpcn- 
ln|{' ifb niLk and uof into shield in wall 
add fasten dgh.t. Some ^mptes nnd 
Catalogue S4 are yum* the asking. 

ISrar ExpanfllfMi Bolt CompBiiy 

CbIbIw^ue DE^rtiiiriil M 

I 47 -J 49 c;«rtMi- HJ, Itiftw VnelrCHy ^ 





Measuring Tapes 



Now made- with Imta-Dtaiaeciui Reodin^p the 
big imt>r«-vicmciit in itiarhings. Saves time and 
eJirninatea errors, ^tid for saitiple place of tape 
and our Minpictc catalcig. 

m £/uFfa/t PiiL£f^a 



Ndlir YnUrk 



SAGINAWp MICH. 
Londan. Eng. 



Wlndiat, Cab. 



Christmas Gifts for MEN and BOYS 

YANKEE” ~ 




Pocket Sccew Drivicr Ni), ]S, Vfty ■ -nij^ jq 
liandy ■«! el«ilriCal_wrjrk ixratiiaU ma- ■“J 7 * ']* 
chintiy. W-orka like n wa tch. You Jill. .-'h 
lam the blade ivLlh Ihiimb nnd fore- 4 .^, '' _50 

finficr until scr^w oat. ll>an uoa ,i ei; 
ratcIwL. AttraLtivi! and HubitantiaL ' 
cure to plE33e-. iTKlpuJ 

“YANKEE" Tools make sensible and very 



Toais 

3S STYLES 
TS SIZES 










Itfcc-hct tn-Lwr Nc 4 . (W. FI t' nifwl ney !*«!■'»■ I'M* 

Llu< g.wkrt. lUnde^ArTltTli 111 lii.iiilk'^ :<(n''U« 

Miud iJ^fciiJble. iiu'^L-i iJiriL'ii vE BUViiml IiMpiIk FMI^U 



aCMptahle gifea for Bnjione who ever baa occaalon to use 
tools of any kind. They Inst for years and the giver ia rcmcmbcrisl wKonover they arc used. Send 
for book of new ideas in fljne-aitd^ldboT-s^ylng tools, full of InteiveLlng sufot^ationa f-oir CbristmafL 

A pOetnl brirtga It. AbIc revuT dealer f-or '“YANlClivR*^ Te>vI« 

NORTH BROS. M ANUF ACTUB INC CO., Stationi Q, PHILADELPHIA, PA, 



rirh 



-rini 



POPULAR MECHANICS ADVERTISING SECTION 



izi 




Tools 



If these tools 

had been properly 
C aied for ; had t h ey bee n CoS ted 
when laid away they ivoufd 
have done service for years. 

JusehoM 
^ubri&nt 

The All-around Oil 

in the handy,, ever-ready bn oiJe/, 
will save tools hum rust and niin. 

Preserve Your Tools 

with Hot«who|d Lubiican! and 
lliCy ^vill alwayg be dean and 
j]>arp and feady for use. 

SoH cwiynhira 

Standard Or! Company 

||n^Dr^>i:if J 




GET YODRBOYA HOME BENCH 

VMA^ IFe^ll i^ikl ov^rlt- wy U'a 
thebeit Kiiih.et^ trbnd. He'll 
C.inkicr a.'wiyb}; cheluuir up in ikC 
in Lhe H c v-on 't 

been in baa 

eumiran^. y-uu'v^'an't hn.r^ 

tD cnas liipi sisiy 

JwKiie. 

hesr ^v^rn hu ihrra 
riiuniT ilrmcn jnil xivdIvi.hy^ 
dsr iiu 4 a, r:;. rv >hiq, 

^ilklly irrri c-MHy In *1 iwl 
i»K>>ihlv 4Uihei1. Mx'Je ud 

biiple. y^iU \nfi l» iMfr, 

Scad rile- ulaluK <£ 

and pnc«iL 



CRAHD RAPIDS lUHU SCUW IXI. 
Rfl r rr^RwUh.VU. 






Extension Bit EoMer.No. 5 




TTiia Ej^nripn [s made to foJiSw a J^nuili, yt lino e 
hrie. 'T1h± ]oiir_ lawn- art madt from Ollfl -ptett o( 
QKiiL 3Jld. ett Bolid at ba^ lit tntfr CLaiubed stale. 



Tbt tool Jb Mrcjiia and £hc srip wi tile fltiljik [0 
bit positive. TlitnclGre tbECij h no danger oi Ioudk 
Lbe jalter bttwtcn pprtItjWifl. Eloctrictana will nji- 
-pTECLate Ihe VAluo OI [Ilia ExtcDiion, Jc Ja made ill 
IcfigtnB of li. 15^ IB,. 21 and inchea. 



Ait fpr -our -CBtfilOGCue dwwbiK ii vetioty of lEKh 
fu] KHdSl, 



MfCtf ffS f AILS CO,, 2» WaiKit Stnef, NEW ^OSK 



D Eft H ARK'S AMCIEKT T!T.A & — The flap oi l>tn. 
mark, a plain rtd ba[m±^ ItlTcni:;' an it a irliitt triLLt, >t 
iliO oldtiat HdB nnw in cxiatcnct. P<if HOO Fcara bnlE 
Norway and wtit Unilcd. n-ilii Deamaflt utid±r 

Ihii flat. 

In iht ytnt iSlO, KIhe IValdetnar oE Denmark. wlLtn 
leadinj; h:a tniopA to baitlc lEo Dinmiani, u.w. 

or ihouirEt hu »w. a liri.fbiL lislit; in the form <;.r a CrOi# 
in the iliy. lie lii^|i| Lhia Apix-nrancu to be a promiK 
'Of di'rint ar-d amf preaieJ. forward lo v'leaor^, Feoni tbij. 
lime Ilf: fia-d Ihv uruaa placed on Ibe Jla^ oE Eli country 
aiui called it the nnnne!in>s, iMle is^ HiU Flrmfiih oE 
flmmarli. — London Ulote. 




Tbo Artl 
tar jUL 



r ARPENTPHS Betwenw 

V>m%rLn ■ t-n^ Ig^ FramHnj 

In D n>C>?rltEil*d tBKilt ilia.C tenEtbi nf cmzimDD fa[nA. 

TBiJrrx Dud Jut riftcrx, anil tfai dilLn to bn 'um a^uaarn Icr 
■ LL euia tMi rdttowlntf : 

1 1 1 3^ J oetaf DD tertani for bbeti* pIlehrtB^DAit. 

d- 3^ ? ualB for pol^E^ tnltc-Tn np to tta rjOnn, 

[Tea b« CBTTL'ea In '>y?.t |wi>rl(et, A liahxir and Ume'HB.ftDr 
bijiiLt Tor fiiF-CiU* ta buTn. Eti'Dt [»et|Mli] lor 

t* OHERUi sse? P«ige Si™t OHAflA. NtB. 




vriujTcS n-^iteiicil 



JTfcdae JfilllPOjt J’oiniEiri' JfrcArantot 




POPULAR MECHANICS ADVERTlSlN'G SECTION 



m 




TAKES UP 
LESS FLOOR 
SPACE. 



FREE 



This MarveL- 

Iqub Chilled 

Cylmd^rGaaolineEngitief ent Free 

YeSn tibscUitely free cm the mcjst libe ral 
offer ever made. Use this engine ten 
days on your own plt'ice then send it 
back at our expense or keep it on easy 
monthly payments at dealer s price just 
as you choose. Send direct to the 
engine works and save dealer’s profits. 



Power 

Equipment 
for FARM 
OR SHOP. 

Hiiv« rnijr ijw’n poww 
rIanL Whli Schm]d.L> 

«iity liiifiif- 

r.l^, 

’UcHrLiiiJ', rl.r,| Bt l.TPB .11 

On thlB npecLnl 
intf'sduc^orjf offcf you 
con jr^t ^1 Q fr And 
p 4 w ^ r M i^mi i^r^t 

jkii1«T'n nrics BEND 
mfE COVPOH NOW 



Best Shop 
Engine 

3 horsepower, 
Air cooled- 
Send free 
coupon. 



Dealer’s price to you now 
and easy monthly pay- 
ments on this marvel- 
lous new type engme- 



Send No Money 



We sen?? tlifi to you on your reijLwat without a ceut dowTi tn 

auy w.ir. Cet otl ]iarticulars of thi& aaiaEjng free offtr. 



Easy Payments 



Take long ticue to iJDsjr oa your own seeurPty. Xu nntea or mortgagoa. 
Same price as for ail c:i^h. Most lit>LTA[ terms ever miule to you. 



5 Y eara^ Guarantee 



SCHMILKT'S 
thilL«3Cyliu- 
der Gusoline is ahsoluitely jruarAn teisiH iu 

evety part for five full y'cara- You Lake no risk 
of auy kind. You Kst iKe ijeat and most ecou- 
omlcol engine on earth. The onL;^ engino with 
a chilled cylinder for all kinds of power work at 
the eitidnt: vnjrks' prie:*, Sei3tl the free ePupon 
now for i^taloga and all particular;! free. 



Schmidt Bros. Co. Engine Works 
Dept. 1199 Davenpo^t^ Iowa 



I 

I 

I 

I 

I 

I 



FREE COUPON 

Bros. Co+ Engine Work* 

GeatlEsniCTi: WLtJirnat Jiny Dblijutirma. uci me y!Ui mar 
Ecrvt me frve and prepaid eai.iLpiz cscpIadninR' ypur airw 
fr^e ^i^fcr-Tiri ScJimldt' 9 .ChLlLi^Cy 3 lpditF Gaicibru FpRln±. 



Sif/i** 






Ple-artt J/entten pcputrir liecAentvi 




13Q 



POPUIAH MECHAITICS ADVEKTISIHG SECTION 




Man Can Become Expert 
in Honing Hi& Razor 



it he uses a Carborundum HoeVO iu a Carborundm:n Koldcrr 

Tti<e CuKx.]runduiti Hasinr Hchne is tti-c linc:9t< fasLeat cutting, tn^C perfig^lLy UT^ifonn 
hone made. The Carborundum Holder iiUbws jusrt enough awing to the hone to keep 
the razor blade alwaya flat on the surfaCfir It is automatic in action. It Ojin't get wrong. 
ASK YOUR DCALER— OR SENU DIRECT 
No.. IMT; — Razor Hone with Holder complete, 32.7!] 

Razor Hone without Holder - - 1.00 

CttrlXHtUiidum Ra^or Strops, the finest, most eihcLent strop made — d.S different 
styles, ^ Co S^SO. 

No, 440'K la eidra value at $1 jOO. . l ,4 j 

^ j- — t^':, *■ r, ■ 7i \ ^ * L. . i ' • 

The Carborundum Compemy ^ L ■ ' . ^ . 

NiasAK F*U*t ’ ^ ' 'AUft 

■- Nr Y» ; L.. - ^ ^ r -• .■■ 



Let the Slide Rule Do Your Work — Do Your Work 







□ET 90. One oE Lbe iboat valuable In^tTumeala ever offer td to rfianklnd la tlw Slide Rult. 
dic59ECnOn did It HecDnie pnasible for a persun of a linutEd edocaLiDn ta ]Ea.m to oaErate it. ]3Ef;idi», tbE uaual price }ui Eweii 



BlBkEEMr DudrlHiliBiv 'Dv.^ltl- 
■en. SiiwrWfrrffnts. Kansflitfa* 
■E9tti' HKtiaalciv ^fanalon aai. 
■ diIm3i Heel: 

Ycnr Time ia toD valuable to 
wante in xcilvinR' pnablema "the 
0U| WAV','’' Bediide^.ynu Acrcoa- 
SKlcred a "BAtil NUMEJEK" 
[lot anliC the abm'E rate was 



by dainE! 

dieSrEtnod Elid it tMcame pnasiEile ter a persan ot a UnutEU edocaLiDti ta JEam to ope 

HMe-linl t. And tn$ free Inatmctinn book io '‘‘wriften so ynu can undetsiAnd it.'' 

The Slide Fute will ETtalLipiv, -divide,. M>lv6 ptoponlofi. tiilrsf-t itie ^iiatv apd oiitie iOpIt. fibJ ilie deciifiaJ equlvalEbt of 
-yplliar fmcticru or vkx VEro, calcula-le bi-ierear, pEiiJEbtafe. IfiadditHP la abave the rule is diiect rsilinii Itit 10Ttr-<raiir 
Dtliet' iwrtblenrn, such asi llie Horse Pa wee of Pnguiev Pampa, IMIeTsrBeltsi, Wmer Falbc skze of mater to run a pump; size 
Of duct ftif vaniiLatiiie: pereeniafffi a PKMdltigrwattrwttr k '^low'' or “Ffta": 1*15811100 arw alz« gvatc, sitc^rn inBln TiPoii(ir<jdi 

nieaa., cinsumEerence and diaiOEtEr af cirCleu. YOtlSjitlpI]^ place tllO kc^ 10 the prutsIrrO in the Key h0<4 tthe key la prioied in 
Tied J and nnsiwer 19- idven -direct. No other like it. Ftic^ -$2,00 -with imcket case and in9tmcLitm tndkd Studh. aluminam 
Itid^ inches -with runner. Scales, celluLaid printed and polished, in two colars, and -washable. Frier -will be raised eiter 
Fehruaty 1, ]?ll. NOTHENt Twtier fur ClifliunuB pranent. 



GEO. W, RICHARDSON, 421S-24th Place, CHICAGO, ILL. 



Send lor our Cata- 
log ot high grade 
Carpenters’ Tools 




It will pay you to insist on having “OHIO** TOOLS from 
your Dealer, fvS (-bey ioola that will give conttnuoua 
uatiBfaction. Experienced mcchanica have cume tu regard 
them as ±e mast satisfaetuiy and 6fvnt>mical tsXjIsoti the marlteL 




RBijlJL4:.eed 




We nUtnufAelurd -a ^amplete line'of Plenei, both iroELontl wood, 
ChEatlt, Drawing Kiuyei, Gougei, Auger Bite, Hand ahtl Bench 
SeteWH B«ieh#*, C-*m*nt Warkeri' Tool*, Etc. 



OHIO TOOL CO. 

(D*p«rtmcnt 3-] 

COLUMBUS* O* AUBURNp N. Y. 



I 



Cnpyrighiec ira^r^rial 



Pfroad UtffKIdlt J’flflWffle Ifechnnfcp 





POPTILAE HKCHANICS ADVEEmiltG S^ECTION 



m 






A Modem Bathroom for Every Home 



^k>wn pi> tiptli prlci«— Lii gfftMt IlliCi faiHiMlf<dcxii Llfli-iirndH Imf.!! 
h'Hiia Hiiiiill riiF^plH^H Tftikn k ihf IL ^'iiiir pi nnilK'r 

•rliHrAA tn Tlnr n&il "iitii ihe!) nl’CTpnn^mij 

■rr- r'TTthinE thltf^ptc-ndlLd nii4-l|4-9B X^twih 

[n* rwiijnP <ncBR. Jlere'i yr™ t».' TTnltlTiii ■Pt'Ti fli> 

K^me 1 p onni |■lL•tc• B'LttLOHL □ miTflera -h#tbi>-on] . Il>'lp clMT^ foai- 
fOTCbM^'. _ lEi'iVa iOOM J«iXUfl4^ni> ^«inl|>m<<Ti^aCikcM4l].u] bdE ulbcrh 
PA>. SitiiEarttiM 1 uar^at-B^J ?r iMiiv> baiJL 

WartF.r SHppl)i' OicUills 

CocnjiEcte pncumm iiiw^atcr ly^tEma 
fnjm (JpVifiKl^, 

Siahi And Rni Wcerr Fl«ds 

Vfiij can ijiv± fmcn tLOD tD f2S!) by 

huyinfl «t*m and he* wattr 

Pln^il1$ fr^ftt US. 

Snyfjn* l’•6KC^1>l'^nT, 

Fff.L^ E-''d df^ll linaruLliPrcb ■■■iT'h 

•cverr «cikr. V/c lidvc Ird b4uL" 

InK plinli Tet rmre ihin M jrcjn. ^cd-A >kvich 
«d^ici^>ag~~^c Till Tiilfc ■I'HJ a. pcti-c iin ■ 
cmplpir VtmlnE ■l'Hki. 4>jit calilaE 
mjoB.4«lill dcPLfvliii^Bn nd TulIrrL 



QUn CATALOC SHOWS EVEflYTHiPlC^KIND OF PLtrMftlifG. HEATING AND LIGHTING FHTUaE3. 

WfiriT TODAY. 

M- J. aiBBONS.. Dept. A. Clt»b0TI« Arcjkde DATTOrL OHIO 





fnA wrih lu wkL^ enn dE L^hi bsHtihiA. ipuftlaaT, Fm TTbit»4}ml 
vmijA Lha Ic an. dipvaik ur - ili adinUili EH|Dir»A-^a‘ iL ■ T a.di ll 44 ■:>riC4i' 
JE Li teL^'h ihp invi Aad nappml diuiHid |c«j aver ii.ir. -mmO «k EpM^ P-i-^r 
aipaoHL JE ll pIbwi. |4ir 4iiE-Ulb d*«d- hldUM ta 4 CTiCiU Air p^nienu. 
lAiuh m bvauUEuI CUiLtih orHiiit kl wvuLd. talked fvE r*>Ar 
irbilkw iJbi ba rwMlUiirL inra. kiLCbar. inkw Ot ^aiUbtaPi T*>il plu- 
hjf link mL^« an tuip aaip ienm niar^^ aU 

funnOnrUal. fk-dtr Ceddf lit ardta A>r F V4XALMVA of 

SULHANIkfl, WATCJIE^ dnJ JI:W£L1|‘K. 43} 

THE WALKER- EDMUND CO- 

Impcrtan Ac Mixnii£fe£liinbn.piqAC SD3 Stk|« jLrQfnCAGO 



H— ftlk>7 14. Hi»* U 
n — rmMMT T«U iUia 4| 
i4-iHb«Ki mr. II 

■fi-iila(Mi]Tlff|aj IE 
H-ABpiinHlClHJiW 44 
4!-nf. b 44 

H— PtlElirBlai 44 

>*-11iaarH?llu:tt« 44 
144-I<*1«1 L'^>4 fed. H 



WASinKGTON, D. C. 

page IIU 



PRINT FOR YOURSELF 

^ J OhrdA 1 17: :;L4m N-.'<lL ncmiuiMr^ I^hmSG, Law* 
11^" Siy. ^ .1 • SiiO. IDflimr. nlbb fciT 

. * 111 e (ih -IIL .'t]l ii«- •- s-iili'- hiIlL. Wrll« b^ti30r:r fiix 

Ik j. ' iicwM TVPK, CHpl V t-ii iH'j;'. 

THK PKK^.^ l'U^4 >Ir:i>Ld4!U4 CJcHBn^fTilciafc 



TVihb Ar* S4mpl«B of tK4 Chtlilmas^ B^reslni W« Offer 

ta-Dalq rwUt>* UlH KW 
B-L— iviibtf tUkpr rii, 



Tiifr? i4 □ mnji in C^liEcmfs who emt te 'On A 

THilrobd Iroiclr. woj !^1incb by b fb.bt (rbirt nnd «ca.Ti<d 
►illi a h'f'niJachc. T.a cOriij:it<-i:i: ibf ^icnjilc bf-fniiy t.ii iIllj. 
Ijk we are pleiMMt to uid [bai [be lecemotive is oJh 
'*' clk — CllidliO' J'lCWB- 

Drtfajf ivLiirtFi iiemwii'IV iirr irtterfsteJ lr tbi: *,<|v^r- 
trKmrr.ti af '"EaLF ityLe*. — St. Piiil Koiieer Pteu. 



BEACON LAMP rprr 
BURNER r BEL 



NapmadmwaL IlHI* ^aidla Fa^-cRi 
aniDioa-Ciui nil. IS l■■LLl'^ ki|B4 klAU 
i <fl. alocf rint^dr fix crGiniri lijnr>-iJI i!^o> 
>:xl M>innii-4j'nth b|vr.'tl,i^ii r>" ~'‘l'l lAuj^ 

r 7 -■;"!*'■ " P- -F ^in S i-r IVl’Ml'i 

CL4iI& DNirOhC rtNl Ftfl Si\ HOURS 

Wn TPUiq.dii^ In 4^-arh IcdA^ilt ii 

irh' III t4f4ff Hiw ruvinaiETL 

mf1h'~idnLA^A ^ i;tf : r-^-r la Hihira Ai 

Omtiw I -in'- KRI ^ iivli.r- l.-nalta 

liriBIF! Kl ITi.V Ctt. 
in L 0, L-Ft P4d(., J[uua Ulj, 



Pkas*> jl'Dpu[er .Il'4;>Ehn:n:lr4 





ise 



POPULAB MECHAincS ADVH&TlSltHG SHCTIOH 




H0M£ BtlLT 
ARfS AITO CBAFIS 
R]R.^iniltE 

S»H Hilf ih Rttiil hn 
Tbe fainciua Grajld 
Rapids <iy&]JtT is ^p- 
pjrent tndi^^^cDR- 
stnictiaQ ana finisJi. 
No othci^ K. D, fui^i- 
turc aiipmacViea it 
Purchase better fur- 
niture for less. rnCKni^y; 
gEl mar& stf'Cngth — 
morfl style — more 
d U rab i lity — tnorc 
comfort. ipiJulits your 
tcistS for tbe beaud- 
fui Viithout straiaidg 
your pocketbooJu 
S(dJ ritf (Me? 

CitAND RAPID5 

FUSNrruRE HPG- CO. 

jr Fuhud Sl 

CHAKO RA.PIDa. HICH. 




Have Water Works 

[n YQor Coimlry Home 

A raw mSBiiiU!*'' iniiLplaf ftnee* c[uni;h 
■CAr diiJAt All [OMiiiuni t(N fnr« Lt &[l>- 

h-nriL BiujdLQ 0 Jmh^U' Ebbu^^Li^E Cibi'i 
linmn — klEilibAiL, bALknHioh ^nJ 

l 4 i|»niTr HMd Mp 4 i>^|l *4 fcqrdr>«Ebi' 

Johnslon Manrgi. 

Nb. 1 J' Sfcar^ Bld«.r Kuan City. H*. 



WHEN YOU WANT ANVTH[NG AND DON'T 
KNOW WHE31E TO RHD IT 
WRlTt: HUaCAO OF INFORMAUCN. 
POPULAR MECfiANICS CHICAGO 




BMSrilGHT 



1 . lif-OiRa bid] ]l ^T!|C Lh^Eicl« trie Ltj 

I 'or abd cbbAEXir dun 

^ krmsaDEK. Cbxta S «aCa par 'WCIAk. 
CBjls nc ghuibw. 3J«EpcrEpbt Uallt- 
jnb Atnroq, ibl'11 n^dirrH. foictarJen, pub- 
lic iialla or tlia Iuhii«. Priakna and 
baraa Ita own a^a^ dyriiDla 

[Lbd bDndMoiBi. la tm la CFSTF 
<'luLLk^ CftuDtTp la tha Tnarld. Hi> 
dJrt. Ho enia*#. No od™. 0 ™p 
'XOdLfferauL utpEbb. AtifDtB wanted 
;L'i'ur}''DrhbTU. wiita luT caLaliOi, 
ai»l prJe«& 

THE HE5T LiCHT CO 

E. Gill ^.CaiiEbApO. 




"A 

Direct to iKni" 



an Indepe ndent Buyerr^ 
^ Send Name 
^ — Book Free 

1 &cnd padEid IbrCatll' 

[ 1epnaHa.473^i;rittibpe^ 
clu ErtiUa uadCCnbpar* 

V atninjiTjwii Qt[>vn and 
renae Eactney pric« 
*lEb otbara, 

CASH OR CREDIT 

Blttwr way — yon »avie 
IlStoFifl oaaayaiov«lB 

cataloEOio.. 

«Alib OU«n>V» TW 






“"IMPERIAL”®" 



An 



Days 




Your Oht Uonie at OUR RISK 



TIICUHantfjv mvn- lii n«^T 

INvodail ErairJ i»ii aaic±ltaal*t 
llucncw In-i'h d^uaiitp-rtE 
Tbc rbiiULi. aubpriHCB ctrn tbciiuc] fail 
tiln^ fr^iH hpEflry tn Tnu at> 
VTJriPl.hs.ii.i; 1-IE1CE. 

. IVniplit I’rTpaia. 

Um tXchfilTt rwi.li|rt.) I <rt CTI uip 
iJUir hTlR^FUCtl Hf Bl'UfrBbUm. 
CMH-R<>*d, OtTalhjvnmiHiFT, 
AeS fiiilvr, ^bL. Cajpt 
bEttai il VMOt«d. 'Wj-ELh En-rl.. y 

fur F™ LaCMi^ uj prl«A 

THB IMPFItlAT, 
STLllL KA>-DE COr 
4 SS Bbibi-^^ClEnvL.'nidi OL 



LATEST SOUVENIR DODGE— ^llUiL [be llIvCF WU 
FDTinJeJ (.lb at Ehb -toil (jE IhC day^i me TDHKter ol 

[br Tuntry ME’ted put eirvra ipmns cri£Tav['d Hilh the 
cf Othtr r-iiiuuraittb and ll-Mt'lb, "And that 
Rettini; eff pnttF ■“^el],.’'' said he. ''Thesb iHt ky 

CikJilcmerb -wSiC- airlped aan±e e>E -noir i^ilve^f. Wniteri have 
becrvme k expert nt ccijatinR' ut jiiut Crtt Elnnee llie 



BUY PLUMBING SUPPLIES 
AT WHOLESALE 






Will 

■Sft-v* 

You 
30:t 

EJdti'E par nbj] prioL l^ull siock oa haad kr 
t«rapt ihlnn^L Amd icr Ivh 

H. r- ■iBihru irui la rai iffMt laan-if he_ CvIm— 




oil Fk|PfiuFii.tte IL i-iiTiM LhivMDnr<^4 
inVOf ^DUe IjBelv; iTiiOH iiLL Axt p-lMW# 

L t-pfi. m»iiitr i).uL<ruir. 4 |VhN itj nn h^f fOT 
JlCbt'^BU- OF |Tia.r|H v 

M>wie^r£ R lilvi.^ ^ -iLxY-i^Tni# 

-JL»« InalBA ^ 



Home Ironina Macbiiit 




Wfl hzrrkk bxnup nri ^o^lU rriivirtilr D3-TTTif ptp, ^IrlnE -wIV (iiffhirr^ h 
jT^KT^i Him -Id ’pMW ^‘h|? Wiit^ p»f fur Ml filLlhC k. 141, 

■Hhich tftZlF abotfl this- M rfl “9 pT-in 

DiiOB eq. VNErrtkfD^ b0- nimrih 4£kl t4M4tFlhC-hi;iri«i WrH* It DOfii. 

HARTMAN FURNITURE AND CARPET CO- 

BHit 0 sa U VUuh JlHiiA DnUDQ, F.S. A 




JUBILEE SELF-HEATING FLAT IRON 

li wFIb. CobnrjctlbEb — rtnolEtt lad wni>l bwlfciL AuHnuJb deuilng BErbEi* etilieir «E 

tK*kk Linr « 1114 dae. Om d 1 m 1 Ttm Cibii rw II bfUK. Clkti ptifME ubfadUiia. YVjIm Iei bte BMUEt. 

Jubilee Mf(+ Compinr. 14th md Howit 4 * OMAHAh NTBR, 












POPULAR MECHANICS ADVZETLSING SECTION 



isg 




unDl ill ]44ki hutcnlly 

' — "wtH- Npi Kni^ m*ic= 

h Linriib pIc Ki bML H 4 fT. » nwL au ka kM 

1 U*. T:l iL*i ^F-f^ J>«r^T WnlrrfiJ h^nlka 

^ ll-uili<i r^Thj. JOikEM b LH. i‘-uJ £:« u^i^lwVp 

Aiinpbitit nkr. Ruti E’Hiy ar*. i;<7<CsiJd. Aft»wiau<L 

Mi-t.r3T= 1.T71C1, CO.^Eoi £.:±itaH.m. W. Y. 



piecei -of iilTEr they remove from r IrL'I^ iKac the aver-- 
4^1^ pllltrCr i6 -Itlikineij tp "Srt^rlc □ lirr^ -Oa" M isnwh 
unleki; be bni aornctbLuK' to tepIkc ii vricb. Eyts MiRrii 
fruMiBh t-o tali-c lii lli* inirtihtr p( rraJ 

aamei and rnDfioRTami at arm'b lenf^th, lo the &u1i'< 
rtilut-e is pnlty saJre tP finf-vrtit ilctrrlipii fiinirrHiir 
AeiiHi. wba ]|;o to bip reslajrants wiili the irntentien of 
caTtioif pflf a f*-t or tke ai-ln-fr li*v-e (jot EiiiibFt ectouflli 
to LtBvc otker old ijiociix lliat tliEy have j^t lanrd of in 
ill iiface lo iPvl Ili-t it'Rti rrj. "• — FTnid &■ Cfnb 'Newfi, 



li'^ yr-"-^ r'jSlIcT" ‘iTJcn ■'Kc u rln 
~iiKii % by vutI lAAffr pryfiLfa laii mm Ai^rlh 
M. I -anrr V4U ilir £"Ei5ni nainpy-ni.;ikliiH 
jinirwuli-in f vpr knr-^n. TT«"r^‘4 Nf nitpicr 
■Is. V. Inr ic-dii r.r;* .*,rvfl i pMniflr>^ni ■'iKiaLT 
nK-n vi :: ir.'.L-i -..^i lr|il.H^pn< 1 rril Lt lih. 

I .ECwrlriiM-f nor tHC'-w.*rv— lj?'pti,ccnr, 

,■' .tMTi.-ii >»il briiiri I 

Hlo fttr 'ri^^laT- iitT Ih«!tnl1q 
y| ITT pp*|"Mi.*.‘jn ■■■■I 5 ’i1 liirymiiLiyD ■■•difl 
TUPfl- LliiJhli*f i5>^iem»— Obc h^ndicih, 

^l^wriE~^. diia 4 c^jwiuiiibwjl r-iii lli|lili <w 
liikrx.^d. c'loy^'licrr. ■irnuil ui 

vllic^. ami •LL'j airy. lEue^rib i>l or- 

<}cn T 0 Af{ln|r. Cube sir nyir and firj 

lUII.C-'^'. AniliP IIKIKy. WlL^ 

Jee ih-: iicl^~lMJ. bc^jrc tmj ^r,pvi, 

A. 'I'II'ApI£> MioAppr. I 
rLTiLt:d aiFi}. 

dfcxth. ai , taLiWaja^H,. fTCl. 



3A 

frordi 
(frrHi=c=^ir fjmaar*iiE 
Crcfllli upftii mj 
il tj I m* I p i 1 = r f L j 4 ^ if 
■n;p hip-ii'ri iiTTiiP. 
■nd mcMWTVLa itio 
Dqprl js.d Irrh vaf 1 
■rDAlilale nj i&vi 
buufeiCnllr Euraiib* 
•44 1iiw*1lb« bjiu 
AilHi'irv al-^iiT.rcHn 
BiuA hO Cd^ll-'IV^ 
wIbL ^UP iuE^'-iirti 
ipanwmUj piann* 
iH ivnrr nrd Id 

|Jili Jdib balEUG tad 
qroi4 m\L\ i 
fOdiMtd'M> WAirc. 
Np ■ipr^ilo* N !<• 
^-pL.iXi'J.iX4biy>i> 
Hjr df bir Hr 
liat^^ ducDlali and 
haanlilPT ddf li~ni«.i 

r*JPJ\^U£^ 



lit Spear furnish Your Home 
On Small Monrhl/Paymenrs 



SerM 3 ^y'J)«p tRe Bodk^TB 



Sli iHeIH# i1-nvn |WiW i.'diX WlrLlil fnd^ 



SlTJ bifl,. toM lurgDlH -r^aLiaLHiu- A IiudCo.1 
vn!] iliK Vim nan Liimi aiiLmiif biiu ] ilm 
MK 7 ^n ■■rllL "Iih En?ntl}f UMonliLlad. I L I 
h cvmplcio ^1il« tnw tav Konhft. Hiinw 
hfiWKf I 4 VQ moaoTi hnri Qf l 1 )|. 
IbLLi ;OU bt¥i 9* 4Jfr* *UF dHMU 

&acip|)iiig HAfle Easy 

T an wBiit VHidLEiirLaijIiii ±iiJ li-r&uL'I- 
H hr*™* 7 1 ™ ^■■Pin Kt" iifwiid 

Of. Mj bap^l'Ddii Id ki> in-hkd thJi «My 
law yna, n'jEJi mr tilg turuibli] duilof 
^iiiiwii FOIL, jdu. -dha «4b my jEi:iii'i>:9CiPii::i 

d.iHii:Li. dl aaapvNar tu^i liM Oin^mlna^ 
pepllaia, •pauDh. ODParBi 4LcLih d^tbiaj 

407s Spnr'A Spteill flym- 
oiih Buic Bi ViaT Hcmc 

T^b fef»*T HiiTirfli *liat K»" o«mftciil bo 

J [ran-tn-«dimno1i>n» MbiIhob b**"itAmr'r' 
cdTi U-Ln* HK4-L tall uUqiiitriq IPnincs 
oxtHlafiSdOiVOCL.lVbn-nhtAiioraPi JLnhn 
0~>P bbl ill B-iliDb. Ild^i rn-Di]«<if C-EtTK 
hdd.T;F«UblTnfi. Ff VdE.i-.PV, P-I-.T-B 
itMh^tahvrdara bdllPlil. V I i-7V wnihijp. 



fiHlan. A[l.OiUiPllUh4,,IMni«€.| hOMBBrabmidlahaa, 
DullDrPiBB^DPMiiibibji^^liBNb* 'h*n4nB maahin 
vPBi-hwiB rrtaahlndiip f-llrv^ww, ibipha,. ^Id" 
burakr IrdP x\i4l brtlad bqdB-^ Ppd^livB Jr^ 

t pijifc. I'VHrVbliJPL' ILI iiddii ii9Jf iiutliEi>rL aii'j 
BhiLtb*- Thfk liiak'oihL.rH II L ii IeLutiif. aiM^ 

COrroert diiiipt;rliifaaiiuH h=iiiI-..|.' ^11 rl^kb 
4fc hr^lD^i. tA n*.nkn ^ Hn|.ncifcLiir, qT^TiTiinirB 
Oblllj EllhtL LE VUQ nilLtDlJ DT jnUDOTIHB 
th^w »»DLi jfi I'LfcEBbiiTCr ys*ir loA 
Ob CLbrJtattdCS. 

Doii't Worry jUhvI Pi}nmtS 

TIi 4! Rp.<-arf'nii1-llL KvHfculJi u-aa LiiVh^IL- 
f*->r T^-lVI^ n]ii^nbnJ liiiiaiillt. TK<iii- 
BPn^b tiiicaa f,dTiTiM,[;i.i -gf ii, lb 

IPMldb ihi pHynonl ■ccwUln-R' to t!bq 

ObtuhiLfi Of ttlb CILIVOrae-F -felld. 

n*.■.'llli.y■l■'Dm^■IIO}'b-EJ1■lvJ. I d#M4 4lMPpi 
IDP Ina^lHfl rbU| hU.i1 1 CUUdUKO A 1 jL|? 
naTliiE iMi liiVCry hbllek l-CiU. t>ilTrlLbi< 
lla iicri liviiblTfl yiAiTicIt nf an} lLLiiC 
TiPPri dr-r I ai'L ciE c a* k Olid U'j ImL 

ji.MC^ M|p I iiOr.rHHi iiB yntirhuu-bOy by liu||- 
]^^alTiE ShU un-fi uht ^ruiilL. JuaB haliJ for 
miT 0n94lr>c RimI HiiLpinL Whb.l you ferdnb In 
OE'iorp V'tp cna MJT hi-r thtf jsniKii. HH 
ruiL TUO m™. Brimtis Rttff 

90 l>jiyp l-'Ffiri TifSnl l ihip iJl jru-fa □□ ^x.tSaC] iJiifi ana up 

Lj^enra. tlwu* 4 r^Fll ruirjLiud. thaa 4*' 

Rida 4ft |liH7- fh4rR OP Wipn ai. n\J i-i:pMiiP. 

T4II t±B JijaO Idhllf. ] ]^n int 
Erriflil InLli ^apa iC fOl <1^"::!^* 
b> ribim tba fdmi. 

4ll-4» Ktifll Rfd. Spring;. 

Jftllim aad niWwe 

Spear A Co., 

fitkI.SR, FillulMuni.Fa. 



Tfila Kir« 
br^ilh 1A chv 
hbird rrora liaai' 

BUh ■’■iiiiililcd I 
f iill RiiiJ □ 

baA>|i.i iiiucb idylf, 

iraiid quality \aWr 

hufwiJiraaPMlari. bw- 
Mr. Ife \% tia^mmiinwr 
doaUa^hr^-Uai, Bibb a 
niarn flrn. aadli 4 *k- 
^U•^ PllL a -RM#Jib OE 
bnk*T ilLrar ulcial d 
Muiuilla drtUa. U la. 
ijirb. JImPui iacti BimL 
Pp|*n ^a hBlabfh 

!j Tnkf.khl 

M.60 

Lull 
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SluTcva laJtar^cil bir iic«cr oiiBhil. SlEuni 
111 4-an Bu abd Dinkii nurc BuofTfiar a^rnli 
1hJD x&T Dihrr acUlicLil LptiUnB* 4 ckIcc an 
<uih. h1*< pmp'cTulTC lrrp'»rv dd^ Lirja 
diicnnlaba praO nran. Foa fjrthn' ta lama- 
bun jn-d lull tfuLin Ajddren IJiSit iiept. 

HATIDHAL £ ELfCTflfC TQflES 

£10 Sor JcffcTHii Street, CliKDfo 
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H 
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Can be in- 
Btalkd on 

ANY WIRE SYSTEM 

Ifonify pnd BriilinDt iis EJecfric LjRht 
ONCE STAKTED. ALW'AYS T!Ej\DY' 

*iS rlr# Enr r||Vira 1'alnipr Nn. pi l..amn, 

MODJiRN UaHTlTJCl Cl'O 
ZaS JcfIcrMD. rj-aEr-oit, 





Coat! IcBithdQ wood juid h Cut |4 ti Bbnalii bo 
In avtify htllLriMifii. cJUbit,. prinD jud trannln 
proof arid cDpily cLcsued imtb wm'ivi water. 

IVRilb ir. Jour Btflwa And tbrea "i™- Pidoa 
IT^sisd ap. 

Braid for UtuAfrateil eLx^ar. 

HEM, ST0a TmatutwM StJ., CAfnav 

.AftMierf 4 /" fAe J^Mrxnr,, 

S-fAf «. jiPfrftrai. Frit 



HESSi*5ssa» 



■x^l 

1 h 



E ob]^ modern Sonirary Sicel 
Wed iefne Cabinet w Lacker, 



fijLcidSDtrie beveled murrcir dtinr. Snow 
whi.U|everlasiing enamel, En^EJe and out. 





FOPUULR MECHANICS AI^TS&IISIHG SECTION 



lao 




The Rayo Lamp U a hig:h-grade lamp, 

sold at a low prLce^ 

It gives the white^ soft, diffused Lights which is 

easiest on the eye^ and you can use your eyes for hours 
under Rayo light without eye strain^ because there is no 
flicker. The Rayo Lamp may he li|(hted without removing 
shade or chimney. You may pay or $20 for lamps 

other than the Rayo and get more costly decorations, but you 
cannot get a better light than the low-priced Rayo gives. 

Deale-n Eve-ry where. If nol nl jaun. wrile | q th«- nea.r«^l Atonev th^r 

Standard Oil Company 

1Iflc<frporBl.f d I 









* ooon 

At^XNTS 

WANTED 



1130117, Bt- 

.ptmiia lltlli'lD 3DnnLu]>-Lo^a.te on. mnrlK't. Con- 
Tuu icTi I; Ji^ Ic-i jy , SrERlit^r, biif-r, 

f F. bj jni^.iu^irCT3 4»in.|xinic9. BntTt 

nif . £vuulJ3i±. 9U9 C. F. LI cJ] t c«49 yi cntE an h-wir. 
^rllf UhIu foa: fr^* bwliht. THE HVstHDM ^i^S 
[lamp CVm Oept, p hlLaon, OUn. 



You Can Read or Work AU Night 

MlthDofl tIrJan j^Dor qex \r]/ IbC 
1UM *ae «4 Uieu w-nn^ErlBL 

INVERTED TRIUUFU lAHPS 

39 Uie [jure anJ buR llal»t b 

restful and pLeasinK tD Ihe ej eti aryd pre- 
ncjunc{»(t by oca.'jj'A (a be the ncDFCse 
liUUTMCh (fi tlsyliuht *f pny urtLlldal lisht, 
and bfmreL 3ib chtb^>. ^ im? tj.uAre OS SAf4- 
line Lislb 95 t[> 2l!l hmirs, BLvinif iLjjliE. 
CFlual t-n 900- humln^r i;(iF)dlcs^ Five times 
as ch^ap aa ketiMetie. Umr HANJilf dt 
SaNAnZAjTSuLiriE liyfitinu bybleTna ^ilL 
li^bt ymir stATC i?r brnne trem ceJL^r lo 
aArj^wIth pitnc v^'HIte [;nn liRlit aJ less 
rwn I'OOO /rfi JirtEfftbPR BRt PMIi- 

pn^ibb diarKiJ £l.Wi(i'£ 2.50 a lD 9 >f 4 K:t fot. ' 
^ S, f JD.P, aaki U> Cm* uJ kiS Ur. 

BrilUant Qas lamp Co., jl 



H, ELLie 

SS BATHot BuDdiuf, 

See pant tiP 



D,C. 



Generation 
ALWAYS READY 

You Wuil Lislit 
Juit Pull the Chein 

lights ErtslattOy. A* con- 
venient aa etectriciSy 
at one-teath the cast. 

So ilfnpJe stiyuu: etn ap<t4lE, 

ForfurllieT rorlicuLini 

Knd Afeccy, Addf-css 



The Wfff, Oe 

iaa Mest OtilHi St, aucjl£0 



clfKdirttEd that tDTiae etie was alcaMot 

r'rniiibFS 3nd pined four facar Dlmiit 

1.« esteb 4he Riuilty ItaLcend aE cntcKlnj^ the 

lliirf ilolc Ehc trapT- ami *tild llient 
wj.! his iLndoIpjT. bowea-er, Edt il pre^ad 
1(j hill- [r-i^llj' t’^rly- — .i-Tirri^rtn ^liiler, 

Tf weee all ±(iui[;p[K,l wich ivlfe^Eii aiyp-a.'nitu].. 

aFTO|>1aTieB, Hle-'prrbrT'-CTi a>»if hprer?, thr lisufc^n ia( 

iliaabECf wntild be inlnimiieil.. Ch.kji]:^ Newii 

WONDER Lamp 

The ticiaed Factories of 3H Wyflndtflc -Street, KanaaS 
CICy, bfo., Is nn*klni; an effer to«nd a lamp, free to oriS ^F- 
n p p son in each LoLoJIty U irtlCOilllWf: till* TvarvEL. 
r ll. b t injg, locMidfscent LW candle puwCf 

ml lamp, SiiQpl/ scLMt UBmc and netmest cnjwesa cf&Le. 




POPULAH MECHANICS ADVEBTISttfG SECTION 







fPEEa 

LLVU 



UWlTtV ^ A'*- ff ATESLOO, IOWA 



It YIARS . 

-Ofl Tnt, 
HUHIT 



hi". iT rf (be Rond public 0>j^ jpi ;nln »t emJIpi- nmnr 
bK.1miHaii rjudiubf purioril |[.'.•JnII. A i-A ,|jr%- 
Hill maljA ,.r. Lu jHinl H)ur [lit i-iiK-rjur ,ilMl ildC :lHl 

Waterloo Boy 

rtA T<-»l c-i fcir #h'AiY [■'■ur^iblE pinpi-to-^ 
y.r hDI iHiil 10 iiiir miimiiUA [Y-ifj., ., IViy Yii mlLYC' 

iTTP tlal, Jmn [^ lU i'.l A*.). NiiHrlhinwciiriii. irTOl.llw 

1^ ■mnirtHl 1^.1 ;h b llir Iw, unri J: ib'l HrmC r>T >ht bnrhl 

-r* )rtu Lbmk d a -p^it Kltaal prefHBJibYfe ihan ihlii 
Hr.-:: lnda|- |u Oie ire lulsjiit, Ehv-ln[ Itylu uii| ijm anil 
" p iTPB irlil t#tr bluik. 



'MYi 
FFlEE 
TRIAL 



WHEN MATCHES SELL WELt— ft :i niitch- 
tradc ‘Lur — i- , n. brinlit, lunn.^ lUy, «j[h j. 

bliterful, impiih Liiik brrrcv liuHtliriK Tiannd (hi^ ciiTm-r]. 

Such wc^iih^ dfscriheJ lij; tmt- oE the dlru-ifiFt 

4if 0 . u'cH-lcTMi'^'n Jimi oE uinL-ciimalo^rs a.'^ brLii|j likbl Ic-utii 
tlicir LtMiut uE view, 

"We CIMlllJ rot v-ilh fur n pmrr |irrf(Tt USy. In; «ii]. 
'"]n the ^iFivi plaot-, it in wirm nrd uiniy, and will drbw 
□umbers nJ iiiit uf ]n the ^eeoriit j'lUer, 

thtc^ In a ricE breeze blowjitit — rot enmiGli to 9 toi> a 
mnr imoliinif. bul ijuilt aulTicitiit lb irtfilti- lalni itrike tiin:i. 



The Rify^l Gem Gas Machine 

THE MCKST PEkFECT UCHTIHa 
SVbTEM IJf THE HYiSHLI] 

Far Homed. FariurtWi.brbrca, lEiHelb- 
f-omph^Hi I.litfitHIjJ AjipajaluB-for VLI- 
lA|te*i iuid Tpn^ns. SatisEaefiKi fiunr- 
auLeed. lA'iite for jun^euliam, 

J. C, w IIITA cn E MFC. Cti. 
I'laa Bock si^ n^p^Kt'uiiii, ii.i_ 




® WITTE ENGINES® 



ilAa - liAljaiJNE - DISTTl-T^ATE 
I libeieitdt -nl aUpo'Yrei, Oaecrnt^^riffetiwt 
I p er aer ie iw^r per neiur. b'mtun^ can equal, 
n 1 i’£ ITAH 
CUAhastkie; 

\ We buLlil il1 iwpi. Hnp- 
PCT wL-Titir •aue unk 
eooLinf. Inibiictm<n1a 
to IliIrMIKT Iti P«h _Iii- 
-^liiici. Vi'ilie- natinE' 
■ue and itt'le wanbcdi 

WlTTF, IRON WORKS CO. 

IStil-UiililimiJ ATe.t KniiPHH CIITp 




Dependable 
Economical Power 



— that’s what ei;’ety shop operator 
must have — what every eugiiic 
buyer should be sure of getting, 

I-et others experiment witli en- 
gines of questionable or unproved 
dependability — only an 

IHC 

GASOLINE ENGINE 

vLLl do- lor yuu. Buy im I h C and get ttic 
utmost in ccvKinc rdid«ir:v, dc^pcndability, 
simplkity, -and etnDTit>my. 

WhatevEf j'our individual engine requine- 
nkatU^ may be, there La an I H C fur you- Ni> 
Ukati^i' wliat style ot Eire IHC you liuy^ ymi 
get an e^igijie that i& ready to run at Any time, 
one that will do ite work unfailingly ntid 
economically, hour after hour, with but Bliuht 
attention. There are. vertical, honzontal, 
statioTiEiry, [>orEAl>]e, and troclorl H C Josolinc 
LTiEiTicB from 1 to So'horse power; also spray- 
ing. sawinu, and hoistinj^' outfits. The I H C 
local dealer will uladly shenv you the line and 
Tve shall be plcaBOd to Bend you catalogue. 



LetSANDOW Run It! 




WondErful Work Engine 

Pirv»ri BBi KiAp ' 11 'ntai‘H, i ii-ir -inli 

Ikn iMfi lIlIh pTHnd ]ht^!i.' Dnrk ^rv< 

%n run h+|iRni<i?Ti. 

..r.... s MlIK i'>nl 

slEILm^ aJjnAni>% iTIiUli^c 
oic., Htg-. Giint rv IlfeiJiun <r*J 
■ tMBd}’ |J>rr|i?e| All llltai '1 [i> 

^ Ik efinlcliiul Ml) 

C^IDI-1 CiiiLlj* y tnAiK- 

It^iT pini. l''JiiQaL -mMru*'- 
tlC4 L TIiCUMiIIiIh im tiim. f)iu.r- 
ADif^L-Sj ^ifNirp. WnEii ityr Klh' 
tlliE IStJi'idiH'lJUrs' -Pnijm^l^lr^Tii 



e ]qt4 ■.nil rviirij 
orxi flkcvilfl»Tiv 



'■Eifj 



(OC: 



DETIOrr MOTOR cut SUFPIY CO., 2 CmSab Art, Ddnal. Nkh. 




INTERNATIONAL 
HARVESTER 
COMPANY 
OF AMERICA 

llfirarpoviled) 

IG Birvtsitr BoHdlag 
CEIC4G0 USA 



Plta^e- Ucjitlsii' fYipuJiir tJ'e'rJlanri;ii 



-ii-^/rk T :: - fi J 
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1P0PU1AR MECHANICS ADTERTISIHG SECTION 



The Kerosene Eng;ine 
Wins Immense Success! 



Ruxifi on Common Coal Oil— Gives World’s Cheapest Power 




t*Tur» dplLv»<. sram 

PflltLCUC y^rAInf.^^ns-EfiiLTirirbs wef±]j| 
uri Mlitr tncln«h rii^-l i^iiib- 

■urTifHliM tanJtr perff<7t cowri^l. OdIj* 
ihRD moving >f4 CilTIS. Avan, 

vilrni- f1i> j)Hl NITIp. Ovrr- 

nani l4i rilad faimr rihMA xnxkar 

rin- eiar-<iMilr vac pv4UL L-l|jdkL 
■ i.V'iB irolilii. 



Only ai-'h.i>rt ILehq Iblu vcim ■□ □sikno'iTa anifLae-i Toda}' 35.1100 ^'Z^Lrodti^ 
HTfl In -IWtrftD qKg, g| 1 -| nu (hjeI nnd atu’j.ptft powmr (irnji 

TJie ronnt*T| tT Ol"Dit»lt'' KfTQ«ri(; Kn^lrra In gr-ijiw]nT hr Itm™ nud. l>QitT)i]B- 
Uvera Uiketik'LjLiiidiOiL'ivrorirrDecA'aBBtafuLiD.e Lnlcctnmlidmg. UDB^oil Inciueutlr 
«)EtB tP l-fic Irnn licrsallDn than igBKpMnn. 

The ‘'DeiTOlf' rmMliscCB STcmcrpAWCT Tram Icxn Tod Ihnn, nny gnec-llDe eogLee, 
Rudk i^qiiaktr well ub kt!TUdejie.iifiLi:«]hiie, TilcohoL, HLBLil Law, eic. 

liVby hniy n.p;A!H>l lIll^<i^gl□E' BJiil Two prl^B fLhT fiieL, wbi;n. iLe &p1cnJid "Do. 
mH,"fn-onuvh |t«i oiciakT, im>Tp4iii4t hn-tor T^-nrk ruoDins w e^d oil? ItV Blm- 
pDWCT abd CDbircuLeniw ftra wOlldetLti]. Oti 1 }' three mPTlui: &[ti] 

riiel eonnuin pMPh under ehfioliitC' (mTttTd. L'^hilitrcb nto bl with etaHO. llaonLL'd pq 
ehida — cuuiIf nbtLebde. Doea werb e^l! enB:lTiejr u-tugihlrg roar tlmee m macJi . 

The Amazing ^^DETROIT'*' 

Front Factory tn Yon — OH TRIAL 

Ydj eAKiotJeTanir etw ‘■^DctTPU" BuL'ine hmm 'J to-iMa, p. Jndmiipi'.OTi ijdByV 
trie], unOtran lrqiLt!]uLL iLKTVoqibiBt- tk^t vre will nfiiiKj mwmerj -ddlpi- yo* pv ne 
thia EailAnii If ybu en mol eboodeqtlr - Jlmi Kb t^o ibb kdIc J IvTcrj onprlna 

jists u Ihbraoifh HIhI Filtl LunnKnltrxtnlp L^^rcim Irtivliiy fecHH-jr. OoT Ttwloey InlCM 
MkToyDii fram S4Ll (a {-^lUaii tlio ebifLbei'OLl |iUKb0.^e. EVITF '“DeitOLt^' ^'llAnoiLMd. 
hj' ohi eiULre capitnL 

Detroit Engiae Book 1 « "The Book of RevelAtloiLs” 

inTar fpr Ltj« Fi£e DcKi-k. fElblne fill iHi! hewB, BtlL the detnlU Aboni ibiB 

biarkD-lf]e ^nsllie, TcLl«e.l1 a\ii»ut ibL. iuusiL bunTe^^i-Cul kunKieiu! K'DiiLdl. OTor biilLt. 

Write Quick for Grand Introductoi^ Offer 

To llM fl-nt InijDT 111 eveTi' **1(11 hill HU J' ™'Ul JttASe 11 VeTT BlMC-liU luthod luiorT 
prLou. Tbib ie B- ILimllBd wlT'Cri. k^olck BiTioci li Imi'^jitiutt^ DaNU otff a ILno tailn.j' — 
on a poaliLl— JlUt Ftee fleoli *hd Ljrfdr. AddciMS 



OETROrT EUSGINB WORKS 213 BeUovuo Av^cnue, t>£TR01T, MICH» 





(yr HiTtC l‘efitA -1 hefora Ilia ftp* or eiBarelK geti prbpefjjr 
5|ift1i1- • , . 

’'■WTiat ia (tie rrsqlt? ynatc -iJiiiilOr -cir Itc-IiIe (lip nuTn- 
hhp bF -mfitElm xre UE«d thsn woqld ImvE bEcn Ibc ciise 
Had thiE diy l.-Hitii *'tl Cif ili^ weailiic |rtrf«ilv etlm. 

"WbEU It WEt, pcc^lc stay indoEis ox dim't scnolcE 

in the rniifil f 4tlJ, CiPt^ irifiltli >R *|*nyfl iiiflieient Jcip b 
|]|pE nF eiflnfiitlc In the litnisu. 

''Sm wc pray for (he wiii|rti tveaMteF »-l(li (i ni(e 1 rtrzii 
whiTli hi’iB A linbit laE sprini^i'n};' -up just ais yiHi are liqHtLni^ 
y™r pLtw and when yrnu liriil (Xrictt It," — Ltwidotk I>al]r 
iriiTor. 


ECONOMIZER 

f -OurS and. 5 hDraE-poiwer Bfi- 

B'i surprutt rou tvilJi 

iV they wiU do, 3bd ytm 

■ L-qnnt-t ]iW3e a eltiplc doflar LE 

H. 1. CHAPMAFf, l.ocb Sai Maratlka, Adidiiaab 




The highett type 
f fl|l|j and Gasoline Engine 

Fjht>rac[tig every high grade 
feature of desiign and Dou-slructiun possible Difttr 
24 jTarB of eu;]u&ive gaa engine buildtris, 

Fooa Eitginea embody the tnosl auotcssful solu- 
tion of all problems of Ignition, 

Viilves^ Biiliirua; and. Gov- 

eming. with greater ac- t gyiEMfOA 

OKSsibility and -economy 

obtainable In any other en’ L U TSwTVf 

gine from 3 So SCO H. P, _SaBPiefeWffi^ 

Send for catalogna 50 




S50TOS300SAVED 

We IK «atinEMi4ra-nL iKt mtaduinL Sure iJtaIcnL j 
JcblKn aa.1 boEK fTEfiL I'D laiTC jen Fmog 

9H to-f ]U0 cb mv ni^ti -Crraia Staa^rd ClwlLne 
BiirlriFi(Hai2iu Z2-E1--T'. — T'alcadlmtcq]™! 
lawFFiban.dizi|rianr k^ben hue cupajr 
•htallar cTipnn- in nrluJ leu hu Dleasl 

QALUOYtAY 

hlca uiJ nmlliy TOat l5f atfcSclTldl ** 

udxi»WFlU''N!t|>;'[C(i-|UiJ[t. JF^jf “■('‘ 

Sell sreur [Wififxt hWlFULkiuy I. TrliU Sittoii. 

KiJiSL TOJ HF ■!» IF I'F raw 

H; mirertifl, tibEc -ind 

Jk 1^ EltMj«l4U. SeKllH 

-mrUfiWK rniE. 


Foos Gas Eitffin« SprbigFiald, Ohio 

Larovi-t EkcLiiht« F»clcrr iq Aiikerica 




CW^^WgiftfQjjU^ X 'ROB. CiXEvly, Fita, 

jtU 'flcllp^j S^clLnB 
ffirlprlHu h-nc 



BUY THE LOWEST GOST ENGINE 

BCADE. LciEwt tbit] «>il|. Iflwwt DF-kwp ctplp HEivaT fo tbe "larhliie It oi>cniai, OdilntrlDa ■ttidltr twtm tben boy bthar 
cunllna rEnl-ncs. adiiEvtl-nff It h»- n[>rniiUH Tam ma^Liwj'^ with hEtusr rHDlta anO luat WDato (ralib lanaiwt fnal 

terlLnim^B lia*o9Ln<^ HtnkHtot, Ulatlllni^ Ciu nr AJcolwl, DDd bai p«'3'tw<4 liibriratlrai. Tai««at >a’p[ Ukaom Jt dDllToH 
ETVltHt DTDLLalllD I'EWtT [rf>F LQHCl A iLpW tllgll lOt)!' EuloB. btETtl EMltr HSlJ Hjizlchnr bbaa uia^ lltlinr QPljllia^ MOU.plf*]M 

npai*^ In Jpwi rsrnlhfirwvmim wH Ata Sihui vLliTirtkin, therfirflm- miaptLa^ li Enr etatLtaujr. portatila ox trwHn upt, IT 1& TELB 

rOWKR CaNTItAfnOK’ti FAVORITB KmilNl]. ^-npaA piadb htn an wide « lEHEE pt OW^ YOV WILI. STAKH A 
MIHT.4KR: TF TOr OtJ NOT WKITK UH JYHl Ifi PORTH4TICIK, Ji^^ H P. tiv B*( HL T. iLnale CflinHw, 4 to M H. P.lwP 
oxllmdEF, 3(1 to QU IL P. fDOF orLluder. MtEW foar nqulHODDBU ud. ^ oof cdFlffl. Thla ]* iimf hhi-i'il^th ;r«a.F. 

THE TEMPLE PUMP COMPAMY„ Mmnur&ctiirBn. 4^1 Wm«t lB(h 3tr«*t. CHJCAOO. U S. A. 





POPULAR MECHANICS ADYERTISING SECTION 
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Make a Motor Boat ot Any 
Boat in Five Minutes 

¥o» mi ^ Ii^li W>lmTtuOrt1>urJ 
pln^Ti whklbTH can. qwlclv « 1 kK 4 tiul 
Ofbd^ ta HAh 6 E iUJ/ Aid'i Caw buL 
diftiHtf, i>ud. mI l™t, *iJ hm B -pwd 
rmAn bcaL. U ii n<4 ■ belt t rdublc- 2 

H. I'j Muins M«s( t&tt 'wil dtivc on. 1 A- 
Ihs Hiicc Ejbal 7 an Ikho’h 4 hnim nn 
pillcin n»ljiK, £jmplcfl Dubir mtiit. 
Weuht -w ft*. Equipped tirnh 
CubunilAe. Fj^c ^cm^" 

[■hiiKl lir Sind IcT CbIbIve Cl C*bm 
MdIhl li2,3,4C]dipiiieei— Cblalef K, 
ftio^nl TiriM MSi^ I la ^ H. P.^ 
Catnlpc An 

MARINE MOTOR CO. 



lAOT Fart l^etn WhI. DETROIT. MICH., U. S. A. 




Reduced Prices 

Thr bnt Ikut! piYiDAdilnn f-i-r Offei'M. A W |rft 
noL illKT^:nr on -iriV •rilcr. [•.•/ LhmI mUljfzuJ lialril 
^ rwr rjial.y. pUcnJ yiivf Iki:. SI, ]HLu 
rl^ Jnyi' hnH b-lolrc d-i<n- 

AArir-^i^L^-lc- cniDjiiicnL 

Fon catalol'.lii: kki. u 

BROOKS MTG. CO. 

9711 Ru3t Avc-. SbaLnibv, MEcb. 



CHINA S “QEI^T CANAL — In (hcac d*.yo wh^:n 
p^ inan.'e]Liifcr tfii: buRE bpirES «nt out tmni 
raviaTDa^ pcp>jilb BEJptrar co tuv-t iiai^bi^cFi ifriiLil 

CDna.1 pE CMna^ wJil£§i k-ng ilujr way liafk in iKe iirk 
yet been riTblbd ior Ie it 

yrft miln lyhg iTid LJ us«i ^Ciiiiuittlv. — F><Er<itB J-"tcc 
rME4 



TMrticulbjIy libc un awDiilnne Iiccaluc it ncTEr 
piQHJi ii]i j piLRClJi-ei — Elrh!c*M>p HcF-i. 




BAY STATE MOTORS 

B I rA^L-TC r" ' ud '"I^mpla hcficttoa" an ibi raiuhi, 
naborllKlIn IMK-Xutara. <H 7nn.*r1nraliiL tn 1h» rtravlr^nf 
ihcM* cscniLil cluoaar^xia, irtd^ #u‘hla ua 1d £ue 
HI sniikrt i. nllabtr jikI #ouinBJnl amur u > rMun> 

Al'k prkr. Vi'vllfl krcAbloc, Fnciif ala» acjl tyr>* 1?^ 
^ -E^lri uF imlia- mmrl, lA'f ako* l-LfTit^ CMlInn kif 
Ukk JiDfDn. 

BAT STATE^ MOTOR WORKS 

Hubmuuhp La 

A. J. HQL1L2 Wf>KKS 

5M SmUl Em 3iraiH, HOLYUKE. MASS. 




I'rvppllar Whnnli — *iiMMlLt*ar liiirn *prenlmnn.j ri*iT«ir*1- 
ij'i'P. M^.rlukrll'itnln'iirr, l"rl'’.'ii r'alil.. 

ptflh Ivoieiij ■ j HU nd f^rlirn !|''>?p(anad. aainlnir tYifP.. 



Mtchi^sn Wbed Csnipsiiy cRA^RSiDSHMictiL 




H. BLEilS cRanrxete a CO. 



as Banubl BuiUiiaEr WASHtH&TON, D. C. 

at tMllf: rjj 




For Fannwork^ Im^dilip q 
or Fumpin^r Fnvtory use 
»nd Electric Lighting. 

3 I'Q-.ZO Ei.p.^^^vFtcLlJsf i avcrnitril 
— puaretnrirriS liy ^ Ti-icpiynpibla 

ftroi. VL'ilte- tar hill deMrlpUon. 
GRAY MOTOR CQ., lOT .^^t , DETaQtT.MICM, 





Evef^ Hn^ncer muat read if he wemU pro- 
gress — the liiJtEest lEon in the Seld can't go arempd 
tclLIng i^hat thej Vnow-— b-nt they can write- St. 
And yon can read it-- — -in oiuc' Ne-w CycLcpcdia 
ot EuRinecrjiiE — tlia most valuable sat of bookB 
on tbb subjoDt over oUered to Eai^ipeen. This 
Cyclopedia has jiijsi been revised — thia issue came 
frpin the press paly a few days agn. 

A* rou vrilL r«e Crou tbn fijn-riphle cbAAii bonki cover 

Siani;nubject jais aru likuir to meet in priicliCfll eniine*r- 
jnB. They are iPtumtiaElrwrillen far WEtl-knpwaau1lior- 
■llt'd ahd. are not only vflJiLiitil^ li>r eiiidrlpir. hui hIh ai 
put-iii naEttt rererop?4 

Tlieuivtn biTPkii-cuiilaip ?,2Ki paR-es. siieTilO incbiiu. amt 
PVAC J.5C0 [llaMradaai, lull-[une niatns, diatp-nmi. Etc. 
Ttiernpulnr pnea pf IheM bo-aks but ne A ji.'i^cLiL 

inlraduq:tnry cKuf wu liavE pvt the price atSLH-.HI, 

$2.00 Down $2.00 a Month 

This |^ricu anil these terics mnkeit enir taraPFeaiinacEr tp 
eeciire llievaluahle net a( hivikp, Rfad ||ie brIrT dnscrLptiDii 
below nnd jjfnf what vmj inLIpct when raaniaLM]ieVeiJ[><>n' 

Our Protectiv'e GuBrantee 



Send for Lbc Cjclopcdle fit JtnA'JniH'ic>n.u'. itKAmlnit it abte- 
fatly and it, ai the on4 »i ii«« dayv. yun hEe [bAt >pU nE<d 
It, t'-nn 114 youT firrtlZ.in and IS.WeacE] ippnil] theceartec 
tintil the total. h.aR bnno -pAld, T£ the biulcs are nal 

aaliirictnrv, dnn't wntl usiitvltt— lae will pflF HlLahRWue, 
UiethlB ceufiiin. 

F— — — SEAD Tins SYNOPSIS ^ 

t'miTwfiii igf hren— PtOe A-rt-curfits — F hI ImtaiEos — Ihctiaal 
Shteri— SjHP hi^— — Iri iii i Mj t' grtCmy— S^» 

H.i^n 4 liiiian — IP At IkAr- Ei.|iE'Ptiie EiwPif B»ii"pj- 
^Eilfii— Narn- Briei— n.iw Hutaf u< Vitiiitn 

fiBfiEitti itk — TiauabdiM— Jtbufpbe aid fiweiwa Jh^cfrab* 

1 — AhkhI Hk^bi — nnp:j CktvE Dtuiu. lttI HBn — 

st Dyun. ud Vlilin— Ekibk Tuiif — Elediir £i|yhf, ik. 



Ferl. hliiollliTK -pe -nin li^ilr. ia . inonlhly kL-n;tr~nnl.-ke>^4ie jrif , 
-lb: T£i::H?iJCAL WlKA.j.1? ai e. Th-. 11. 1 lerdii |L.HI 
’BOblhlp'^ tull bt Trabilrih f^PBOirr ncEnclk bzii, In popnlu 

AUp nnliini IIh liicifc ilJicmuiri «a UaiEljf Lupid ui LavcDlFm^ 
duci/nxv, Intlulrv.'rlE. 



FUEE COLH^QN 

AlHEHlCjyi scnooi OF CORRKFOIVOraCE 

CHICAGO, 13. IS. A. 

t‘liT Ktid k 1 CjrckipcilLKod LijaacTnap' lof 3 -dn^ii' hre -cuinaiiicc. 
AtH-TEchnlnl WtnM ar L ^nr. I irTTI icnil |3.W TldUn b ■daK'x and 
fS.-CO b angL^ until I hiA^ uui liaH; at aollly you 1b icml Itir Iba 
biulcj. TulIb nsi tB |UM unill riilT piJil. Tap. U«h. 12-’I[L 

»XUE a. 44 I 

J.DV-Jll£Hk 

DCCILtAf lOiP 

K ..r.rp~p^~~~^yyiei’ippppp~i^^i^ 



l-'Pcn-ne IfEutinLii Popuhtr IfeChanrfu 





FOPTILAK MECHANICS ADVEKTlSlNG SECTION 











noist tmii £Dn(niTL 

f LZtJQHUiri.Jif^iDKF, 



^ hWai IhT ibM b^tl tnJV ni 
rr J\\W. %Si'W I II kipraU M Ol 



"^TTOU afi(KiM not even, eoiksliler enji^aei tliat operate an 
j[_ Sosojine coLy. Tlie rapidly liiinR prlc^^f .^lualli^t'.. pivw 
S to 16 ceote. Itlsher then keiHwene, ab!«jutdr makea. 
-OgwTaCKK] an this fuel too eipEnsive. The Perfciztirjii. KeriKsecie 
Enjline -npcTHEnjr are .iht -entire fueL Wliere roh. jKiTPbiuie 
It you me an the fiaifE aiiie — pruoF anainst all flLictJCjal'Iaiu 4vf 
th^mntkirt. Y>?u ceit istiwaye run l]ua mKiue at a ateallueL 
eHrinB and eeL the Ereatest amaunt at work danc. The 
Perfectinti «porizn. i** nurn Ikfii^sre And SO Tnakra Ik SS 
EdidEDL OP jcaulfreE — saraEtbmf; ether ore.glncfi cmiuidI da, 

The FerfectiMi is very UGbtr partahle, has only tbree 
nwivinif ptaciB. run? everything j)b«iL the pkOfiK Ift lOWttf In 
price tbdii iuiy olhEr engine of its capacity are tbe markEt. 

PERFECTION Kerosene Engine 

Setit Y cm on 15 Daya Free TriB.1 
See yrvur dt=»lf r Hi >we* and ask him 
to Ul ynuhayE a exipsr at auc Free- Ekf*' 
CINU FtOOK which ehaf^ Ehd Blkea 
and Btyles of the ■"'perfecliosi'' 
and. eipLahis this I'Ery atttdLtLVe 
Ijffcr. TiAit deafer wUl W^id any 
"Pe elect loiii'' enjtkie to yrmf 
lanu lor ]& daya Eund let ynci 
rdnm Ik if ytHj nee nat Datis'- 

hed. Ask him about it. If he 

does not canvthe‘"PecJecticai’' 
'write to us aiul hk will Stud, 
you our free Enatr^ Booh 
direct. 

CAILLE PERFECTION MOTOR CO. 

ifiuo peEOTu{.AyeDue 



WATKINS' SPECIAL MOTORS 



Hi rb#. 

U-H. P. FeurCylteJtt . . . HIbt. 
WITHOUT A PEER. 



I H, T. Slndt^o ^rJIntfre . 
kH. F. Davtk ti^NhUer. 



!GtipfiL-Lftl ljzda[iEud.l>^ttJI 

mTisra-Tiirii tiATauKj or< AEttircsr. 

THE WATKINS MOTOR CO, 

63I.S39 West SLUh Street CinCIMN ATI, 



OHIO 






U 11 J 5 YOUR OWN BOAT 



£asiGE.t Btartiiui 
and EntuOlhditt 
runttlhg nicdoT 
that money can 
Miy — tfie kEnd that save troubl-c, worry Snd 
repair citpenEe. EtonbLc yOiir tKiatLog pleasure 
by EtUitalllris the ePKine that 

Starts Witltoul CranMng 

Just a few iHiCfce Of [ha rty-#hi«l— Ibjd'a nil. No Cinrk 
reqeLred. SaJer aaul eaS'ler tu jure thea any <i(bor 
t'ngline- Hnvri wrm reiajiy pTLZiesftH' Sliced, 'pa we r ajid 
■duralnlity. IJfcfcl by U, S. (.I^wtrairmrit, ll SL llleeL 
Ca., BaH-win LcioamOLLvO WodU; and hvitMrede of 
motpr bout eipertt. 

pHHr DfULlr iUuxtxaJbcx and ifesdribeS all etylen 

Free Dinin j ^i. p._ eupbbis 

exclusive leatuiee found ill (w Other enjisno, Ktep 
four ejiKine imney in tbe bank till you £ec. UtiB book. 
Wnte for a Hpregy tcdjy, 

TERMAAT & MONAHMf C 0 „ Dept A, iMibsk Wk 



r loneer Construcebn 



Slands lor 



Dnrablltly^ 

Slrenglb^ 

SeawoTibl- 



n«ss^ 

^Attly And 

Ecmiioiiiy 



hobser Fo wtr DobIs at« In uae hit evety civiliaiti oduntt^'. 
^Fo wilj fvimlBh FOd th<5 COMPLETED bo hT wkti the tiielna 
ButulCod, ta run, aryau cnni FTITl-T] IT YOURSEU', 



Tluurer PerfBct Frames drethe starecLard af the miorld. 
Bach rib is bent. Lu exaet shapE^ ItltedEcid bevelEd. EvEjy 
fF.ame u let uj». trued, tEsted nod nbivnIulolF llidsbed, ropdy 
fortheplanldni; beloce beins CakEn apart far ship'ment. We 
ahki Idrniah in additLure 'when. desirEil n'ETythireR ta complEte 
the boat. WJtb (ho pnOcma aofl daalJfHl illustrsonsl iiiatme- 
idomji thjst every frarno, you can eouipLtJte a jier- 

feet haat at an sstanlahinBt'y BmBLLeast. 



You can holsb a OablA CtUlaeroT a -wwhlua htni ax rend. 
Uy ftom FjoaiEOE Pexfeet FA*[ilm US you Cirt a umaLI launch. 



Solid. lO/^ our catalvtip mcloaiiti; in Utamiis ac silver ta 
WFsr irinilirig- pwrt. The moot eomiiyeheneLveb™fcan boats 
ever issued, fully tfcKriblnj;' and illuxtrntireg 54 dllfaraat 
modelB. for both Jlloaoure and oucnnaErciat use. 



PIONEER BOAT& PATTERN CO. 



Bo* 45 S BAY CITY, MICHIGAN 



FJOdte JfMfia-n PapuiiiT- JdEicAaiilci 



ENGINES 



Noted 



LONG 



T. & M. 



Vn 
iw,lH ■ 



ikD bJI Er 



ill ^ cdtvi and #B|a^ iba «4ick. 

□ ; AJI ■AraiL -£. .Raf |E~lHrtu A/pi laakE 

l*Lum! AL fL.TLiu th* du uIlM ouLmt 



dcmiu u.faU.Cu. 

larmm wtiHits. ]ni.q^iiHh itT,, n.v tinr. Mirt^, 

THE STRELINGER 



'rFzni ~.r,i .7ua*r In HARINr 
I K C.l \ I -<!. -I mu HPlJ.y.ltLE. J>Uh.^ . 

ILI.1'. ...,L I'.-kr.rjaii. Ft'EL jng. 

■ ^.,;r., Ui^oDE mirtv. 1 fi.ri uuL h 'n:' 

s*‘>.’6.,c iMi:. Nn rzxHcr „h..: cncli,. 

i,'^. il F, ~ i' F i"i PFi'l i-nr •-.■■■ 
fls., 'ra* r ‘ ' t " .“r >fig ..:=-!e. 

tVzilaUfUvy, W'ililL- J, 

TtiK vTIEKl.rVt^HH TU.tlElYK Kiil.X.S r:i.th 
Nil. El lli-a II] blHUT bOlll 
1 1 K, I'.nrrFl. II I. ritlUT. JtlH- L. jl. Jl . 





POPlfLAR MECHANICS ADVERTISING SECTION 
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The Be$t Business Card 

f;!T JitjUr £Jh3 for iTLan':; dcdilreia 

Ih^ dliaLiariUnt uf aiLcmiua 1(1 licLli: Lhiiif^ k Itic 
Fcc-flMi Pa(jf Ql E(x>t Fdnti Can.lL II will get 

dose asd -umtuL liouEln^, And Tn4-.itu An AudltocE 
Ai|.1k Mwl T^-njrjbdn adiLiidi uif land Erum }Tnr [u4ipc(t 

Pceti«flA PaLedt Book Foi™ CarJi 

nnt cotji *crt fifiT af rsiCT onfi. bdt I|i<t nr? jt- 

vMji.iiicrLherAniaE^L-it-abkir'hcii r<ni WAntlDlibadciiEiwiL 
Thry j.n- blwa/i dena, perfenUy fliLt, nod CL^y «dc£ iA 
Em DO lb ind 'pcrfecl. ii±iid tar a uufJ? nnc| dLlAfli fEit 

Carilii «u by iHic And fiir ^rK]L ^d 4iHlnj. 

OUR SMART 
CARDS IN CASE 



The John B» Wiggins Company 

EBgrAYen Dl* EBikMAdn PlAtelViBicn 
17-1$ EoA-t AdiutiA Stq Cluciif (p 



irbn AUT r.dciic3i CAP Li uMd 
i.fM lulfiUliv duhitr. W* lU’TjCiUe. 
liCi |i^ nii&j] yAu JiktA ErUrii Uife 
41a|i 0 dnjL luni ■»• Hlaidimi. 
Th«^ Vninium Cf<r In hb piHilaiiru'H 
fclul thip IihhhI qn Ha|r 
Bnn(fi mhA iftp,TqR H- Tlfw heilthy 
rmpAf Ivhir Iq rnnfimrfi 

■4ti|> 9 hnLr frwn fnulULf imL 
JiniiDfct liy UfiFtj-ra n*^f1 ni«i -wap 
hsiivihiUltli-thffcinl^rrcwrvnnhrt HaIjE <.«hiJVi'|i;.U Icii^vra to 
>Jn r«l-4 ■Ar|» 'T>'>r 4|‘p4U-di1nii 'bl4nt.4«!tl- 

vnia-liL ud on "ILAlIC^'' iL-nt Mfi][-d Lil pliLa 

'E)D.'B«#nin. fUEJl 

THE MQBERN VACUUM C4F CO. 

L B.V10 AV, PTlNVER, C^LD. 



rffirlF MenU\in J'l 



FREE EXAMINATION COUPON 
AditriMii Sdi»4] el Cermpeciicnec: 

P1(lK.V^H KcClvVDHUjnrAwlviiTwihllt'Fp^tt'nai' Tin-I^n’ 
Irt. tv^mlunha; ilKi T«hnluL n'ixM i>t ■ vtAr. [--Ill kd^ 
fi.H --EiLhil. 5 dttl .Frltl.H. mmll mmLI 1 lArr nr 

nillirv |WJ Hid lfl1d Iht- t40kl ViILkI I" h4Ur vrhtx. TlUruMn 
pAU UhlJl blly ttni. P|J|1. Urdu. 



A.DDRK'^ 



□ crUkJLTDil». 



ItUFLAVIlh. 



uJar .ytirhniilnA 



If ™ WADl «0iHt(hEttc 1* vSvTT T^Eth □liririL juH 
consider 4lie smnjniEiiie' poiAlbiLiliei; opened up by tH« 

uropUnen. Tbfirti ftw ipioil u lliJrtu fllndu-t a* 

EtaIL in palilidf;.— CtiiAAgo JoiLmnl. 

It AM-mi to l.e A hill'll KuniiAr f^i* O'ltJht Zeppelin to 
E'l-eak 1 iIh nicahiin. oE Ibe eicpIiHHiii bablt. — Detroit I'm 
1'fcul 

These n'i]! CASilinue 1ii> he mitd'e u'enihes than aerti' 
pUur'ti in the biEhcr A[tLlndes.-Ch.ioA|p(] b'ew^ 



5 

AcreN 
$125 
$S MontUj 



Fruit and PotlltTy Farma 

tny Bvll Iti ftonthf-rn Kow Jfwv. Tkli Cds 
tLloanOd ll »Lk 11:1 IDllN tlOTO i.tlutSc Cllf. 
MEI4 fllBitai^'nilMPl}r jprlbia Icmn aui:-mmm 
HJ pfaDlf bnPf IM>. EFiiLtR, riqir£[HL>1iii» iind piullTT. 
liAaL Burh^lH Vdrk, Pli i lml^1 jdiEi^ Hn.lili 

mini M'uki nHfm Had iT+inwx C'Hiufc m riy t a 
wLlh fb 4iH^ rHorli. T«i? mala LItih rallmus 
CAiRTDBk 33nrljEalil<H nis^ larNV 

m-anuFiiiii iirfnff rionra n#n.T Irj, ja^n T<^ 

Bnoiilei ^r«L While penfile nnfii 



No mailer haw fine the cjir VMi own, as ddw*. OF 
manufactune; no matt«F hurw ttlorauBhlF it In «)Ufcp|>edf 
your ouillt ia EIH. cimpicte nnJesB ygu ^vm the new 

Cyclopedia of 

Automobile Engmeering 

Four lacjpe;, haruisonM: VQlumf® Itemnid in half mpitKOOL 
iSiM j|iiiHnniM10. (ull-eaKe jJatea diagnima. etc., 
]9lC Tide indiea, cramnud TvkhinLercAtinji aiud 

■«cy noceDiTT infnsmniiijii fl-Ofitemiiip auttmiptHes, 
aenoiplpiic?, and eioior Iwaln; IcDawledfre lliai ytm've 
PH 10 j(eL HoiTM! wap' or othieF bkilptt' ytm can ttior- 
OuBhb' undertjnd or enjoy iho aiilumabiLe ‘"Bnme,"' 

CONDENSED TABLE OF CONTENTS 

VCtl^ l-CASPLiyE ACTCJIOBlLEa: hunnlm 

tivHuSan, Rtt>»iri At’TttKi>jui.n kiiojiA^iitMai c.utitirieRA. 

Siinlif IPerlttf. ClitdA^i'Cxin. PnOn. 

Vt.lL. l|-?rFAhl AUTOMObI Lks : Uluh Hd>r. PmzIliH Oren. 
-Iloi. 4iw1 Rev^ir Cri.<eimC[A]. VrikBCLli4 : Vlerrien l>llT-aT 
Tnu[k,, Vrtet*. Mdeair, ficmr- ti'aa*. arlKdoB. Fikr, 
rMitASiriilre. SemL 

V-OU llt-ELliCT H tC AirrCMuUtt. la ; n-iAFfv, Udl W. Ti«u- 
mbllOli. CMilxrd. Twn, C’lnKHir. llilrtmj. PlHIlKlIS 4[ EledMc- 
|iYi Ektlck CurrcnI. ALTOdliJHlLH l^mi'iPCl! uJ 

SliyulliK. r.cjr Chinrc.!, tuntBmrl! And TlkimlcL CirroECir, 
hnu- kmiln. 

VOLi. IV-AJlillAr. TiAViriA-nnit I piilyjl.k Bdliwni, Aaiti- 
-pljui. Alnhln Un|M>. C'iJ,n hVir OIL hKPINlS : lenlllnL, 
■VrmLas- Ml'iIiik CtlI.W CDAlliThOtkii, Upenrika. AIi>t.u.h 
llL'iAtA: Fk-HS:, EnpIkCl;. IniPlIUCiun. 

Read ThU Free ExamuiaBon Offer 



You ^n examine these boqlcp da}3 m. ytur 

pnra home m- ■pdicit, frirtefeEl f&sli Don't ridt mdnt 
IrR' 1nJp oTT<iF by siop]>illLa tiy think it nver now. Orilor 
now bihI ihi yiHir careful, tbinkinji with th^ ]>ook$ bc- 
foire you. Thai cons nothing, Mall the coupon. 

Herc^j Our Liberal Selluig Plan 



] f !rau like the books aEter eiBminB.tiQii, npnd ijp fijOP: 
thra t^.'DO a month untU IKa np^iclal ptlc* OE IIS.S) is 
paid. If they are (WI batiSfM'L'iiry'j advise us and we 
wiL] have- llK tHynhb cetumed at our enpenie. 

Dcder prompdly., end we will indude for ofio year, h 
a m^t^lF lupplcmeiit Th* TKCJrlKICAL W'UKLD 

MAITAZINR-'n lyiHilfli; l] jo Wionlhiy. full of interest' 
IrfT SCi^ntlllO t'lipicu. writlen. in popnilar form. 

AMKRICAN SCHOOL OF COitRESPOKDENCE 

cnicAce. u, Sl a. 
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iPOFULAH MECfiAinCS ADTEKtlSIHd SECTION 



£1 



VULCAN” STYLOGRAPHIC PENS 



Id Ti>id SiiwPt4S4 *><l .biidHF. 
C ^ Si»J at- BWk Aabber. 

^ X«oo 

$ODD «illi K«. 1 

“ G«,bd Pit 

«OSO wilt Nt. 4 
^ Cold P™ 



Ut4H|B«led f«r Fttt Wiftltc, 
Rvling 

tfllKil-qilllTd UKl pi^ M-aDifpUilkp. 

“VULCAN” SEJ^'FILLING FOUNTAIN PEN FUk „i i^lf -ii 

lUJuf. tauU: H- 

kd 14p[inl t*a fm 




J* C ULLRICH & CO*, 13S Greenwicli Street, NEW YORK CITY 



BRIGHTFN UP ofrce^ 

DlUUn 11^11 Ur BjtNX.JiCflOOLorfiOMEiB- 
»lnc WA^HBURNFi PJlTINT 

PAUR f A 5 Ti: 3 (£HS 




75 , 000,000 



SCLlfiit ptal rE 4 R tfmufj 

R-a, pm id H 1*1^ dI 

w#itlwlWiiib'.»ipl &™tr. C»n 

. ., ^ jMMrt'. " Mpdicf teMiuJ 

ni up it bosu- ti 1 w iBpiaiTi eijA. 

fUMUAME^gffiPJlCTSTBQNi: hkjlpm.NerER 



ADiPiHnven. litik Ik Ffr bci d Et, UKVtal. 

I llkBinhed bmiLlii Ika. 



a 



K. 0tf(. C«., U. S. tn 



LET US GIVE YOU THIS 
TRANSPARENT CULUIOID TRIANGLE 

Il H- 4 inch fix*, 30^ I 40^ uiuli^. Lawirt nlpU iidcpp 
£Biintij AbiolutelyessificinltcicveiT^^'wllodn)'^. ^'4 
n:Lii)wtbi3iQ£ftrtidiDi:[iDdu«a«ur ri(w ca.iAluffiLe 

SPAULDING’S 
NEW CARRYING GASES 
AND COMPLETE OUTFITS 

liir dMdiwL uihJbfrta, xpci^Mr^-rJ itud«!h— 

Tiu.1, duradla at J. ^tai^cnicuE. iqikuL'JItaft', ilm 




tKFarvin>d« JiEiit inc Bcrnni;. IHTprin-'Kit w±U 
rrir^uil iiimiirtmrntt-i NdlttitR lie flifwisr 
baud ud T ^UU<l HAIIdliil hkc * Mnil Ctla^ 
unique,. in^i:tici|,inei[peiuiv±. Ont£a include all 
DBhiMrarv rnpipfiwfiti . K ttm draw, mdJ n 
iDUTl-CenlhlAnDn 1,,-4lV U iHDtiy^i md 

die free triangle aod die cauloffui. 

SPAULDING PRINT PAPER CO. 

44 Fcdcrpl Si. BOSTON 




HAVEN’T YOU! 
Stal fp«- Itpl BASSETT $] Add«^ 
THOUSANDS HAVE! 

.^t nut af IknM jinu-tiiiLl IltlJe mt. 

lLmu iir ipi jnii^ pTH^kCb 
4 -Diiicntct,. 



I miJiiD. ** 



aLjdM i3ai ji}«r , , 

FDi^ Tuuhe I'v. It B^dii ATii 
ttutahl^., WBMrele »Ai 1 9l4iv^ 
Liiwba tir wnK nlBrniM^ |i;i l.+l 

Xma 



> UApwStar- 
3in«ic1fa4'iF 



- ... Flmil TiKTiiii'T-n'^r wiel i (.1.41 todBI. flUW. (ltd tlip 

■Jdnr Dill |H< lu, InJ qnSnL PElRrAllt, V«t It Ll ft-11 *4iaN ^THPr, 
Siulnil It troxitirTT' k? 4wd lujuiat,. 

1. M. u.tAtlMT ^ H:t]„ lltw W. FIJI NldHiri^ ATt., CHHT.N.CQ.1LL 




rrRE 1 iVRIT£ffS.%s 



ill itD KrinlU'l Jl^i '-i Hiir.n ,F mcnTicu iHt- 
wiiEni mi P'h-’K’H nui*5, 4U»Ptfl« JLKIIIL 

W *miT OX ■ 

taabBMtnb. 



i R'l''K'H rtUV^:, 4U»Ptfla JLEiJiL 
ntiri^ kipiHd. mill «t 

V** >:inlafnr fllqi^lHl utalvL 
TirjvrBjmRMBDanimasMiiAHyaT'^ tmiriaa 




Insure Your Fingers 

Dfalnid inJE stnins.by usdnii tbe 

Hlmiilfi — jHfljcilcal — durjible 

Pretno Self'-Filling 
Fountain Pen 

t3«ai ud filLi lb 2 wbmIi. hkcni^ Irrm nr 

re rhXilb^vifdl rt^T i gf 1n IwMk nr pr: ml ordar. 

IrSifuDi poti^ N'K evild. ailettpn rndi ct ^nrln^n* 
ihrpiUd iMicfial. T*V^flV pmavti erinT«ii]«f4 
L^lUM* «l Tt# Icnf «talctl DNWni- l\\t tvrtL 

ItJUTlUndivc i y4Aifi A piUCllCtJ pH fDr 
Uo] nra. C’Crrrvuinai.f t\tt. |± Xta>4l ■v^.kl, 
fVul iHnikdp jnir lutUJi racawrvd, SdiElfiKtkm 

^umnirrii- UfitV tuUir- 

COLCtSMITH A CQ., 32 Chrk 3t„ Ctltna 



(EVERY DRAFTSMAN 

Mn Dcrw Ijvt 1 tEAU i:tiHPAR|i 

ho OFEKZ Aaald h* tmiHt w» 



■fcmt Imiirlliii. nwtDpfe^ [ 

[kUciI laokh- E ' 

UmLoint heo 



PRICE $2*30 

THE HURST MFtS. tXX 

am ■■rq»iltj CUiCljailL tlJi^ lie ir. MmId ml, MW aiiJElJft i1|T. 



JLATSST EVSGLsASSi 'C'Li^ANHJt — .^ncitbei' artKlc- nf 
canmiienCt cl to L< added Co l]ie alrendT lensibjr liil 
ci( iba loji Tear or twigv but Ita ne-«^ aiElEllcleiu hi,,, not 
lieftl sxcwflLi’Cly fii-uftfcit**!, «nd jt i, doubtEnl ii it will 
be. 'Tbii new article ii liiE laleat ej’esLa^s cleantr. 

HandkCrchiffe ind oE ci'amoia lia.ve been ciul. 

Ifldi, alanR with n. hudiIkt ef ticlte^ jtriJetiB Uiat ha'^'e 

JliJuanTr^EE 

Trrar rliivn io 
nt FiHDdeT'l 
«t S( te iV oiLrI. 
irEW. ho. as 




TYPEWRirEU 

HeBCUBHi, iBtluilao^ riid^|i 



!-Tnr*lrr 

1 TH^Ja- 



Bi!:luaaa« rliril^lM .hi 
V'Binjni:ced rcoi u 
^IcT^vnJ^ l^iJtiVJi Ncli 



BPpJLeduapojcJji 

fcOCK WK.tJ^n..^.B1fcaE.fl. CO.. 



6 

. . . . b— BTlillW'Df CmdJULlliAJci 

«lin Htl] r>n LniWlBCiQlLt Dl*>l Ar Htnl, rAntAl 



HiIIILJ fi3V UlJilriir Ind^^p 
Mmn. ilii 



THE ISOGRAPH 









UrmixlaljAi w i^niNlnff Lnvtr^ 
.... ■line. S\^ twdvc. Bfri 

qcjunr njlmoM, Hiked lMfDdx4c praiK-Hnu gEdeXT^ TTnrw 

Eip^iD'UiHiiuiviHxi i..E1a%ob ObthatFA 
HDkini Diiidri, .Ant¥n» w. i»e In 
.ojifiiy vjiiraiEA 1mL el luiuiUiiia. 




Pnitpaii] SO 

HOavr bcklri d^iowL 

isograhi cOa 

US tM Hi a.,NEfYDtKaTT 




- iunf.fci, Miiih. 1 ,. 1 ^ 



IfM. ikUA. M” 

' I Ui«i 

• H^UPriL-K trli7ilTL'fcil-iMi>-.^-J~‘tkhivi.Pta, 

UA^^bM. Full k±Jl'lE3i aHD ■.Eri.lTilA^Hr ^1 

lAe mmMm I I'Jr^iUTt Kl- 1> t\ ItMlIVKE — rX wl-m. 

'h^wpi^l^kadM.HiaMiktaiJki. CBiATvd LAkM hAnvaB^F 
^ ^ *ul l-Ef— JattUp ri Mi 1IJ. 

s. IL araFfiith HPti. ■■■*-. m a4<p*k. utfciBw r 




ALOE — Far Ftftw rMn Cdd SCnnifaF'lf f{ft^ Vcatii/ar^tBelitti. EstalrliilaJ 1360— ALOE 

Civil Engineering and Surveying Instruments 

DRAWING MATERIALS AND SUPPLIES 
BLUE PRINT PAPER. TRAClNa CLOTH. ETC. 

“FREE." Write fnirCaLalaitiit SMt’TEEE," 

A. S. ALOE CDMPANYp U4 DUve SlreEt, ST. LQUIS, MO. 






POPTJLAK MECHANICS ADTEHTISING SECTION 
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Bargain Prices 

On New and Uted 

Electrical Machinery 



We Buy, Sell, 
Rent, Trade 
and Feipalr 
Elec t r Lc a] 
Machinciy. 
Ouf StjtwdiFi 
are Larfl'e, Prices Low and our Used 
Macbincry is as Good as Nevr, 
Write for Bargain Bod kle t 
NumtjerT'wenty. Tell us what 
you have and 
what you 
need. Weean 
interes^t yo-u. 

THE F, BIS^SELL COMPANY 

StSdKaan Huron St TOLEDO, OHIO 





rEVERY WIRELESS STATION 

pUdvdd Our RiKxnu±iihJp Knvr 

RohirTTjpc Vadable Ciai^eiiKr 

hnoip imlni dihluitctf pHtUi^ Lnriniif. Vna 
Bit hur HlicTtrll}^ iJiin ever i^lnr pLulUy. 
nic4 M plain ^.DD. Vr«nn LOJjr LTnclorK- 
C^^Uf'Vhf^• luipnri ^ brcauJE^wml^i.S^Li. 

ETHERICiLLECTfUCCO., 71 H«n]ar Stnrt, Hbw York 

Salaimiiinfl ud FiriMii:*: LhCMI. AVf ■■ Cw.. IUlA Sn. 





UIQiT' MiACtdL i*rtc^ nurc vimlm uJ ' 'bl«« Lu 
iiuLrililBE^.’" uilcln tlaa ■ScIndbicaiiuimEinn 
%<ETYiUn«d. I'.Epcnannl ChFfaTbicnl, iDliaKlira^ 
iir#^ln|f. TA' liHHn oonivu^ark rTirtmh. 

* II. HTlhS riM-Zh. II ,*• ITrW- H>» 4i rtf™-.! JciHdi. 

Hflw Ycrt 



MmIhh EJeeUlfj 231 Fiiltpii SE 



Secondary **Unils" for Wireless 

ludii^BEatk -CkillH ^il Tr*iBirnrm€TiL 1h«H> mnUn cw bat Lli1l« 
taiiiM lliiui Chji frl.rit Alcaic, itaCiiji Ebb -^LL iIUM ^uIhJiVjOii. 

[)2iir»a lutfer Ekctik Co., 429 DuriMmi SL^ Qkago 

been -used for tbe purfoiic rk-iitiiiif for • 

Krcat monj^ yi::^^!^, 

Thii m-TV ariifilc |« a ofir. Iwei cr -fiT-'e-duilir 1^11, It Id 
^ i^li:t«i|i, tKa[ 3. Inti larjjrer ihon ± dciliD^ bill ix uicd. 
p.lilioi3[t}i nrmjfid ihc tatEir i/irt o£ the- week eir niei1.th a 
N.IW IntRe billi be f«-n iib uub u e^c^lju ctunEri^ 
l-gxlfaJ cif a ibLRtt 44k.inB the cm-ner nJ his rfewifiaprr tw 




JLoAWJlM' 



H, ELLIS CHANDLEE & CO, 

SS Benut BiiUdlav. WASHINGTON, 17. C, 

rlfrjHior jja 



WIKELESS TELEGRAPHY 




We have published a Manual of 
Wireless Telegraphy* describing the 
art and the best known methods of 
erecting stations for both short and 
long lines. This 80 page Manual 
No, IP will be mailed on application. 

CafiiJjoj j\jj. 24fl ISO Awra <5^ ee»erat 
elecirical 7it^iJe4 on 

Mahhattan Electrical Supply Co. 



HE» TCIK. 17 f*| tuu 



OaCACD, 13S FilS \wi. 




OYNAMO-MOTOR 

(A EPxtmiitm]. Dod. MvEdt In Ohd) 

Aa i1 ^lli UeteIdp n C. 1'. : 4ully oiiif rrta 

^IleIkh Euiti ; eIajdc atnnEf boncrla ; 4 k»ilh*d 

-n^ : ckdrapblr. ric. Aj i i»ur, wU «OAniD 
ktIde njEhlrtf, jKvilm' fadt., «ivtt cl^ 

rulu ur, frlimnlilmr ^tnlcu, Jrvi mhff UKt^il 4 D. 
Sti™:™- Sui, tifVf- WflEhJ Slfcf, Seri 
UAHDliv ncr ]y |4 |S«, U DDdi ]Al>l utw 

■ l-iaf. rWirVid, 

ARTILSLAN EJ-ECTIUC CO, 
«H> Blue liland ATCfuie, CHECAGD. ILL 



BIG 



ELECTRICAL CATALOG 

NO^lLTIES ani SUPPLIES. Send icSkup 

^Up- 



41d oonr pqMiifr 
Ihlng KIluj I nJ.' 



ELv linx Eii kbb pi^ CrtAli!i[ «l 

oAKCi W J KrJ-bJsd- JulxuBcal^ 
uiiU 



Piir ^d^rT|PrC«ip| jn.i •piprrlBirDuJ UK. Ld pi[ci hlu ^-n BEid [ppni 
ilipi^, ^1 iALviuii TciJdi uil Inp'ncil LkclvlciL f Z? 

9nmiBii|fTl4. ^ LkclrluJ Xmu Lrrcoulfili.cta- 

Kilri^U X^i^l liu. tmJiJoi. bcfaic 

I 4 . J. DUCK,f 24 -i BL Oulr StnEl. TOLElMh DHIB 



ELECTRICAL TOYS M BOYS 



SOME CHEUSTMAS 
BUGGEaTlONS 



SaENTHIC ELUCTHICAL HtfEin^ 
rminlL Cwkn, bonbk, ilpnJm 




'O VERY beiy In eiKiiiCFy wm Euily mim A tiilniAd. 

^ Colts lltcle and PAJB bljt dlTi^iiDiiH ra fnn_ Oiai’ 

Mftdcls of Lo«on»tif«4b Trainir Tir^El^r Cff^*, Dyiu- 

imu^ Laupa, .Ac nr4 pTV4t<ufa1a and dfmbt* ItL- 
TObllhna. Etiuipp^ wiilt iJirT lntt»rb€fl^ s«idji or 
luripdx. nMid, pcir/Ktly (uifo udluLTiiiLDBu, E]s£trlttl 
tuya IcatturL aa woU u amiJM. 

Ciutof B,P.ILr UImuihA, qttedai hnr^ELcn — 3EMT FAIL 

!U CARLISLE & FINCHES 

It, Cllhoo. Av*.* O.>olautl, Ohio 

L^rfuf .WjL.iijijru'i.irrf'j RUiiifitit flu n%nU. 



Th T 
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l> 0 £n]rLA^K UTECHANICS ABT^&TISIHG SECTTOr] 



Send For Our Free Vibrator Book 



WHEN YOU wAurr antthinc and dont know 

WHERETO FIND JT-WWTC BUREAU OF 
INFORMATION, POPULAR MEOHAJUCSh CUICAiGO 



•Ntjm oR the d’jst 4 >d hk ^Luiei, hy iAbrA (rfion hii psciiift. 

<int; thy~ liitriit cl-cencri, but if it ha.[^tti9 thnt 1 ie bis 
1iif FiiTply he tlieii eilli lijjoii bit r^T'^t '>r 
bDndltErcluEf la luiswer the |:iuq)Qie.>-'Z\ev York EvcDuig 
PriAt. 

Cf’^T'DW/^ COUDlTai: EVEkt'bfiiDVT^V-ii'ui 
r fl iF ■' J. -f W 1 ^ Iwjrtntnnn itir DrnMi'>h 

T*D 71 , Kjllnjfi^ IbifiwtPi, U«lhi 
ikllji Fuc.'i.g Lmpa, T d i^^ i uif-t MoIk I'lxaEK, 3ledl^ EfcU;''i«ifc« 

Eric vPi ti^rp liv UWid+ri^'ll ilL F^kd^ Jur A^mib. Big- CdiJuicu 4 4daH. 

OHIO ELECTRIC WORKS, CLEVELAND, OHIO 



WASHINGTON, Dl C, 
JiS 



LLDdstrom-Smith Co. 

2Si U SdleSL* DepUlM 
CHICAGO 



IDEAL CHRISTMAS GIFTS 



5«nd iodap ^or the 

FREE VlERAmH BOOK 



If yctu Gcnti yciur name ajid address we will 
send vi>a Free our Vibrator Book describing 
llic ^Vhitc Cross Klretric Vibrator shcTO'n fipre, 
TIiLH Vibrator is a nibbing 
maeliino which draws the 
blood U'y any tuiblng part 
of tlie br.Kiy to do its 
work. This machin-c mbs 
inuch better ain] much, 
fasicr than the hands, 
l^'^hiJc the iiands are able t*> Ifive a 
few dosicu rubs per nhimte tbe nia-' 
chine ^ives several tbevusand rubs. 
It rubs hard or Hentlj'j just a-5 the 
Ci]icrator dion-sw. The Jluiclline can. be 
4i]ieraled by anyone in liisown home. 



Mi-raly » 

iiiu r FKim 

tctv will &■ 

nraif^Ai , 



Handy Antomatilc Hame Fastener 

Ocir«4 blfi ■"A'hV iniClpr fw urntii TtLoomadf bdru Tilctii 

■ Lra.p, « HJ^TivtLH] li> lib hftlTiC'. itTrip#— T14 bUf klin •»! CihAinn — mi- friminM fiT 

ri n j ig yi l Jti ^[4 wv^fcktMr— JiVikH IniLAUililf Witll flIoTCPDL C^iarvnfc 'hr+vJk ibr g^^niii fiE fimp r. 
Wf iT^ l|i7nrl J linit tLmn Lu Ajeodv "Huny up m j Drilf r— lalrl Hfc Arwl 

-dlVi"' CtaT 11ll#Jiaji3^#inv^'iiT^c|5QQf^ii1|.iq^'IJ> 

llltf PbtBU'tri in-j?[44 *■■ EELrnluk CUAUAi'! Li4 IhT^IM Lu ir^rii«. 

We Want Aflenb hi Every C«uify In Ibe Slate ■U4kl C’fff-n El^it DI« 

TH^lAtii. Brtt«n. ui^ Tr.uL r« ioiviTicKat Tit WiHtfr '({>4 d7 t>a tyor Jaudt ^KpniLtSAL 



E™t 7 himA eninAt- bVTf At AlgbL iSt [flllirk, DorDHld klilfi. T™ ran niHkn omieA ibAhAt UiAHITtr 
t+Eon, tlAvin idE Dvr ■Lnm'bi .TftiluUa^ aUJLua* <rc«t. IH dH IV n ■ liqnit ..nd| U^p jitA t|At 

iUtvi WfttTR. AT ensruL 

THOMAS MFC. CO., l04rS WaytT* DAYTON, OHIO 



All iwhiia |ia||j 

5i|uprede4l aH 
Mner bub bf Bfih. udilivd 



A NEW rWVEJNmON 
Ifcllibifcg 

Sarap]* Fn« to W-OfVHn 



POPULAft MECHAHIC5 ADTfRriSUTG S£CtlDtt 
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WHAT 



SKAIC 



BUY 

l&FORi 



HEART? 



UFTIQUE COFFIN; — rerliapi- th.e inraf Dimifiilar coRin 
w||lc;Ti 1>eing tvn Iran buricJ ii tbc al 

wiiicli the fdllofrinir stDor ii told ; 

A ivi>rlcEin«in en^b^Eii tn ca.B-linK’ metal for tbe mana- 
ficturc oE ordnaim :□ tHe Wwlnitli in 

Ifliid. b?ft ||:i 4 ti^nnc« and fell into a cauldron COnlaLn'inB 
twclTC torn, rf [noll-ni ntrpl, "Jilt metal wai at wbite 
liean. and tbe tnan was utterly ronsniiicd. hi neii thiL4 
than It 1-rll it, 

The War Office authoritres h-rlu a epaEcrence ntid 
■jKidtd iibL (u ji^i^laii-r I 111- dead, by dsIhb tb^ ni<1..aL in 



Made $15. A Day 

Sfliiida ™ 

Inly liiijB riubrl:. HupA ImILmcti ^viif !M 

fLiHicv fmniH, offiw ■PTi«Ji.irt»Bi hi™» nrstnbw^i.. c*xz. 

ttnnt dw pmt, Xriswn bII to 

pEii DD. nit up h unT^vli* ilfm La m faiv 11 ^ 

•dviUiiqrt' 4 T 7 «h|ri- A Kild mkmm d«r b««i 4 i. 
fi^r bncHInc WHm lD4*y BarfrM lUh^Lr' trim 4«d 

bfibii 4 iaMd||T-?n^drc^n bi»d* 

■ tkii n^n fhar n> HiT i^n y^j m»dp Murm 

H FTALUft Slew LETTEIt CQ„ «fllt dUi* $1. eiCMB 



Opaiatia[r > bnydnrk J'IloiIq INhht C^^tl Ulncliluv. 

'tlLree plKm>pdiul (uda ej made and debTered cn the 

JCCf Lil (Eit ttuniitrr. Ilo <i!tin[lttKe> rcgnlred — do dni> ri.K.in 
nimwoiy. Atl waili dane la 4bt mu'rUzje Id cpnn.4iT. B^iotdlilia 
prafJra'Ma boslni^ jd. buoie by cdchlpi^ n fnjrdarris' !f esmJ I^deLoc^ 

BIB BDODEy qiuiLcT Ekp |Ernr1.j( J3lri, e|c. ESlrf J(t QS« f<j|- 
asd bmpila jKtrt urd rlnwtDir tbe fine ^rk Ibd 
p-n^hEna dms. 

Ltnydarb I$p«cla]t7 To.. 4R7 Tiiiii|i|e ItlnEic^q St. touTat Mo- 



^ LetBasch Solve Your Xmas Worrit 

jrllLfVE DltwKindq indkeldailXaiu KUtil T^Viqlglivr tihi cnald 
'■•In d'lrritH. thaai In lotrlajlc yatno. Why pi 4 Uia UEtk 

Inf far tba VtaM'iSd ¥aa^h VmH dtlad wlifa H':hntivn IhUmondi 



Bnvnalftil, <}iurl1L[VE 
IHHlJbLy IDtbtl 1 . 11111 ' ' 
uymloa. liv ‘■rKtln 
U4lr 



albeliloDA as turn Dtr^ ay Lai ptLhjI Coly in-t (iK-JLt fnr a^nnlia" riirtM-t 

illuiiODdn, marantefd by [liotlrm o4 L. Ok ■■ — ... 



Lk< iJ-rDaa: Ii'lqynon'] UuIjhD tif Valunv 



I a«Ji m Ca,, knAwm for (4 jr-ahni w 



77ie Basch Gaarantee ClBd. E4HJbB^idfteBjJ4>€iL£tdn 7Par BhM 

^ ^ , Hlidl lEdDiSil tiJT L. fenoh * C«-E ITlIl 

i^hrUM* MkiitnA &Ilb| t}|i^ lUllDOIia JM DBJ jl A BC’nufAA, livrCqiik- rat n-' 



ttLU«TrHq ipi iQ inu- 



C^bTUK* AkiiWA blLBl tt|i^ IU41DOII4 JM &BJ ]l A B^’HOiAA, livrCqi?k- rat n-j 

tbe CUrk ^i^iLfh-tp'Wl'nr, Pin-hAd. q.TiaJitF KiPTLsI-^aiil^d. vr# wJtuw toll [>rip- 

CELhl* ftiiliH pt pn^ timiSi IB UCBbURQ far hb/^llbJAibpq <ir Qtbnr P-Ttlntp jo D«r 
CkEUDii-n OJJilWrfl p:5KFP4r» Icpiy rC'aliilfifc EU#CiCl.kti liHflf il\ Citflll irLtAru IMA 
viitiw ipiJu. jr, (la PTunlLlAG BJi«ci:H*iilJ.,:yrMa An»^R-h.$iin-niiubLr4]DBTltLml 

tllMF CliiV Bl.l'MFtSf CtLAbpfPCUJiA yuu •tmahaf pL^wHaICh UlA priCA WLll 
]|H TufiiiiiW wiu ntCBCD. miLLiSiiHBeri pHJnO.dj.TN, wktfa prtTllDGAoribi.pu<tii;ii^ 
it gpFjTBda Aii $0 OAT £iRpi:mi.llli|]itr« cfitiA'Bilb Dad I o ~ 



! 



I CT BradiEn'iDt'i. 



Now theSasch Plan 

ii, ^ , uc n I u. ffuJSi PhV ^ni: wluh *h-p prir- 

lLe,Gfl «! ■aLuiiAA-irivnr'fiwB {iH-nleA itf mornitLi]! la rluf«, binh-ntab Pfnv. «tci.. 
XKiEB cat lJB.iiiLiDm4 pmii <mD[liJ«l4 INaFtF-hteHl Y^iii, W^TV Phuk OTlt O 

CDF^u izraaEri Ttnif,. for ciAznplAi wlEli a cad, cayuR RCi>nA. 7h« prfcA will t-a 
Wim.M iiIab |1ifi ot m-DiiDtln^ £bDiD itr]^uM!u-ji wLtb JBRwrcriiELAl]ai 
d^bitti wait enat 7fm. SIArd «r ]>!ilK bbIHbd <CU-bA wiilpAtv i^f^Cbl Cit. thi-Ul 

dJaiui;»tiiU P-Tid niHPtLTitliifti- Id hi] Atji'lAh jm blMinll* inprkK In coiAloc. 

Write for Basch Catalog A 

liMrad».“ abowlo 



S ar Ellaitriitnd. hulE, '^Tlid. 
nJ7 Hole Wv To Buy DL*. 

inwEDP ajbUiLrwiu OE wiiT|ii«r9<iE LHu-BDana, Cdlly uitlalui 1u*^ tiihir 
can layB Bit JoLLwri.' iind pmlta by luyiM dlToci Inim tliv «rli- 

UnpoTtuH. Jt alio »:k.|il>In.i. shp new liueb plan or irOllEuf ipinitLnn, iivi- 
enb euddddhiIj bs ItT.po pmw aaniE under ccr ipDaSal bl>uir 



ipu 
In III 

BaMk & Cpi, 272 State Sbrieet, CbicagOj. IIL 




MV Hlifi TUNIC CIXANS yvut heed ot mailed 

yinr Iiab' liediiJIiluL, unJ Kjvwfi hair. 5nmp1r preyjkid, bC, 
Agouti waaiLDii. DR. LYMAN. ei4 Mill St,. PEDRIA.II-L 




^6312 in 5 Days 

ComptHOiucOEM fe« At Vtfv lElA Thl. h 
wte ■ MV mtdwr praaE ¥«tm> 

4a MM.-nUi thi 

Winder CanfeiOdV CtHtlcYft 

ai VbtfOfa 
Ip mu 4 m in- 



fJiaij. mrra.mE pmEEUTriJj^a 

Cliluse Fcrrotj"pe £[>., IVfritillW!_fTitnrin. liii 






IMrfWM 




RlftPROFITQ I'lic Advertigraph 

1 ^ I im I f I I 'Ttie ADVERTICRAFtl ii an Autamatic AdnrtisinR'&teneiaptiEnTi, sIidw> 



For Men of 
Moderate Means 



Ttie ADVERTICRAFtl ii an Autamatic AdnrtismR'&teneaptiEnTi, sIidw> 
Ins -fidveniwmefitd brikILantly du Stone, Sbow.wmdan', StnedorTbeatre. 
Any man Wltil OXl MU (Iwible bis mwiiUT ci'ciy nniynth with the AD\rER’ 
TiGKAFfli jit odd tlme& nr evenbijiis. Na experience peoemary — we teR 
JAiu how. Wliie tO-dPF lottulJtnfnTTiiJildQn. i^herxdoLt — why don't you ^ 
ivj[]L|aw$, Brawn A Earle, lac., DepL SB, SIS UesIbdI ftidlan Pa 
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POPULAE MECHANICS ^DV^lHXISlNCr SECTION 



JAP-A-LAC is 
made in seven- 
t e e n fjeautijfiil 
colors and Natu- 
ral or clear. 



For alt 

Dnrfff SiiTiiifiietrt 

drirf AUAf Uealevt 



lUNEW 

4^^ WITH 




If dau 

not te«J B5«sd iu IQfW 5!jrTtr 

uicdf fntilinf, *ad Tve 'wiU iiad 1 free Hini»le. aukrter- 
plAC cuA iifktiy cqIoc {escort wUcJi Li J-3 -b>, 1» jjiviKiLac Ja tiu UaLtbi -Scitei. 

THE GLIDDEN VARNISH COMPANY 



[| SCLLaa Ifld Variivb'H 
ID Ofi« And 

eu. be din vnythiiltf 

of Wflod or tnctal ^^o■m 
celtaf to gjir- 
ret. o w - 
Q «3 a and 
quillry fal- 
I o w the 

bruilid 



daaa gudden buiusing 



CL£VECANIX OHIO 



CARD PRINTING PAYS RIG FROHYS 




ttavM laf afa( 
aiA idl O biA 
jdt fcjl.lM 

I 

Ctd eitr 5 mlL 

FREE 

CATALOG 



AUTOMATIC PRINTING PRESS COMPANY 
-Orl^luDOn Slid MadraEadundiL JL 4 £. I^ntHeil 5 r._ CIIICAGD 

Bir«vacv; ILAHILraN KATtUXU. BAXK., tAfdai IMI.ina.W 




Lhe iDnnafacEuTE ef ordognee, g.nd llic ina» of metal 
wg« sevually buHeJ IbJ a OiuTch of Knifll-tid -cler^- 
inan read the aarvicei Ear Oie dead over it. — N. Y. 

H«sSd- 



llimnan ing'eiiulty' dliceMefiii larue new uae ftjr rubber 
tliravat cifCTy daj;. A rural teacliir ji-aniibni t*'fTWlH.MT 
pupils by '"inappLnjr''^ a small mUber banrd on the palmi 
ef tbair liapda. Infliclr □□ permapcnt ipjiary, but linitia 
Itlw ibii.^ — Cbleh^o Tribuitc. 




$513 Clear Profit in 51 Days from an Investment of S150 

is the result froou operadne one American Box Ball Alley. 
Two ethm cleared over fir^t year. Four othei^ 

over $1^3 DOlOO in tiva muntha Four athers took in $3^00.00 
in nine monthB. Cjo in tbiis business yourself. You can start with. 
SBO.OO. Nearly 7,0>^ a.lleys sold ti> date, More: populsf today than. 
, ever. These alleys psy from 530.00 to $75 lOD each per week in any ttjwn. 
Nd Rambling device. 1 m( tlu be«t tbtna 4 K 1 tBJtb for niiki»erriefit and ex- 

4:inciRi;, P«trQikizN-d by tbe tw4t i>et:ipi1t. w|h> r^rtm eluba amtl bring ilwir Irienda. No cx- 

pebSd Co inSldUtiT n|:eT3Jte. Nd ip^o.1 Hoar reQuired|.TMii piiD b^ nafidEd. SeOeiptS nestlir 
ME.V niLvoi«it tJiiii nirafit. We sell anl* oiw CDjtoineF in toiwna of madEraEc gize. Write EtMla? for boolclet Bod 

gjfty puynicni pmn, ^ AMEBlgAN A |^ t fcQu 7 IS V-zl Auf-iv S iv»-t. IMtilAWiAPQUS, INDfANA 




Every Boy Hiis ftwn Toymaker 

llnwinL iKipn" bwk «rir vrtUii. ri;4Ji bdnr Lu vuh i.J1um*i 
JdkraKvn. u tivrliicl^kEnph, TilipAcfM, 

ViL^. Inih.nr*. drcCrri^ Hid rrvcfein^l 
1*^, irJF)iL_ rUitic inuilnBOU, 3'nca aaLr 104 

J Jij^ tick WMOn 4,!k„ ML FuL, ■Laa, 



ITnkti thn vhciln f*Tnl3^ 
iuhI all yemr f r^niLi "JnE 
aaiHucn Llifir IivhjIh nff'' wil'b^iiL krwiwhnn hIij. 
willi fcbii npir \cina eIIhI anni n^rM- 

|iw Blit. riFTi(. M>T»bi?nt luT iliOi CmwIos' 
FHK^ 

PT. COl, Dopaiinuort Ba Ch.'k*^, ILL 



CACHOOE 





it iRismEnEii ifi\0RiE) oiiTCiASSiD. 

ilr|n'idil*U[ OJCruA H4«n. hLu. |iun:liiu*T«l Lii ''iihlLlhl^ nikkui B |ii’in4bl4 f€*T U1 

LhI !-■ Ih 5^ 'li-aElLf'iiilv at iKDixinity Iikiy j'^irvh .All l'*'i'f^''lv C*ii[_ blur vTlifi 
LluijO ILiuiiImhlh nuiuatLnvn Jb J1 f^r JuUzhi luiiJ uuuLlriuuU. 



SEND TODAY FDR FREE DIAMDND BOOKLET 

H trill aiiij ya'u oh^uld ktLow^bo* dO'l abni: loliiir. 0:iiTii«F«theprin<n, 

^ Eiee llio iiinrf-Hlavi bihvoJH w« iirTf-r. Je^rrlfTf- •?vpi7BtM'K<Drih r^i^nji 
■k |iTkvik W-i ara luwadov ibam. Dlillliririilp 114 IhC iU?[Lt, TvtiTiH fi;^ 

JjK^ PMfvli’iiL liT DbJBikiPEcy; i'hjbl:o rcinlMc>rii.xi — ifLrc piwtlfSh 



Amazing Dianond Prices 





POPULAR UECHAHICS ADVEKTISIHO SECTION 



HI 




Birds 

ADO AnixniUBi. 

SFORISiAIEhM rj*iwrinBiar 
JIiuit<ini] lltLBturBllBLi I 
TtuT^^ertu] pK>lcf*jaD:«:[T*iHMme, 
n]i'ili|;i‘]CC'|i& rUrtt, Ci.ri. BUW tK 

ktHmjsdl'l|fl](bD IQUCQa'allArlll^^^BB ' 

WeTeachb^Mail lu^ant 

Anli^iU, dklhi Ktidij tW IhllH. 

niilK rut>, Uld pr«Mir>« «|[ tTTirml*"- A 
liiilu^tij iicuBd Hudloiii Ina bt( f nr D»nii -»p>i 
tfiMtnz. E!ijilj'Aiii]<juldLjlHnind4iirlnv 
■ p»ar^ Umii. L>n«raLv bfvmv in4 dc« Wtih 
BrtpblMg Hir •CHliiiirMi.iid bl2 dK4BQ ItLalll^ 
r iiirHinEHd AJh bj<>illlUlLd| 

l^xIil^n^LiEH hii ki~uL diUbUd- dnrccM ph4^- 

I angl'd ^ dICh 4 Mr4kiq- l^iIncwU: tiV LliiFaiaBdl- iit Aul^rifid 
I BrftdMttd. WiHrbi. hbdi. 3 ^ rof LItuxC h-r^v IMi'iIl ta Luni 

[|B HdutiE Ali^» ii*d AnhmAil.'" AlPit-niir ti^ml\tili TtXlsl£JTay 
lURKABiM. oaTK FPtEC- WaiU c.hUj— du li bHivf. 

H. W, school of TAXm^lCT^Y, Incs 

lltBS J£:i'n'aoii }FLJ[;bi. OoiahupV^ 




How to Breathe 



Far EfiJtk Slretsi:]! amJ Endirasce 

Ltaut utal MuicJe Cukurc-i the nKnt 
lti«r(*filve iKMjit ev^r ptibluli^ ontht 
Tital lubject of 

Breathing and Exercise 

fUingcs. FuUr illustrated. 200,000 already' 
OwTOTt lind jocDTrect breathlnj 
dE5crit>ed tr duB^-Ama,. eic. in ronfE 
P{bOk writ ™i f'^ELp; Df , . tCJlo 



La niPirfaLni!i Hk-nriis 
■ nd tHJ*Lnru:n I 



AGENTS WANTED 

intt.. (cT n*jL«Li? TAT*'® dllliTT CAAI* 

t«o >ail jikT-M DqUTP, ■* 



'^l'bi':y tre iiH'iB' :il)ijtii to I'l-ild tli n'f -Tu<!)fn llAca bit whiAli 
ETcryliiinc folds ui» and diuppEars a'Tler □>« rirriii 11i< 
tTad]r._ ix.-H-r^tlirqlii'r irtOlcs kriin^' IftHE-i HiJP to iiib- 
Bape in buMEiESE Jci surii .frawile^i qtiajCEJS. — Chk'aB'? 
Record lirrald. 



The T'nndErhitt nutomolidE rxEi appear Id Ei^j 
like iIlc i.di] eomniodorc did. tP'*.':iTd tSic jkjLiUe. — st. I'auL 
Fionecri PresK. 




I will snid As luii.i!:Aa dic^' lest iitv.z5 eanE Uiiidf 

STRONG ARMS 

Feir 1-Dc 'Ini Stn.inp> or Cnln 

lUiutTacKl witb SO ftill pfljcr: hnlttpnecuts, sfipw- 
IlinSKcir'diiESIliaL '^'L 1 L'q.'lIieklvdE*C' 1 opl bEAubily, 
and tcaln Hreat PtbCbiiLli In. yaur ihoiildETSi 
■mi, pud lumd* wLllUJUI SMy SpIMirAtlK.. 

Pft OF, ANTTiONV BARKF.H 
C4T BaEkes Btd*„ 110 W. 4Snd at.,Kfw Yot* 





Start m the MaiJ Order Bw>k 
Business 

IrM*. W*-Wi ib'iv }niB M pnwvibim 

b R^h ilc prata cn rurj iL.Lij ApAtr. rvt 



ip nnr nwjrmin U.DC AnHHhlts’ppriL» 'nKS 

He ^ vrnr 4dlir isnhr. ifi>tHrii' 

tnL t-^nT m In j*ur jp«nh 

jl >i'wi an 1 ver|li>v iRIF '^t^T Ihv. JCU CK BKISiIP hWi* 
dP dWdlMULSM ■TU'rMA AiEM |n n>V. 1*^ 

•end rcu BO« Dd* «ur Td^futir SI .<14 liij p Jc 

jywLkilin npvb T*c>plp^ Dd* ]bc. An wtPirtiniLr \m 
mOmni jn. Hrp Hj? dvi ntn ■ b^ip’ pipuif 

A. H. MORGAN CD. 

3 S 34 VenHHi Akdua CIllCACiO. OJL 



TOYS pF 



Marvalm 
V-nym iki. 

Vhx ii-^r-vvr. Oilliirvn iMhcv' 
>>krvE Ukidi bill IiiSiIiUlUoD In ihrin. 

Riditet^S WeiultriBl iltTfdur BIccUs 



File ;ii)' iledm- In icki- ilic l«ii 4 i cida. Jliil: t:ir ikt FUEli: L'»k 
«r oiik'f i1l pqnkuLiij. I'lii luiniyi tllinJ ID ynjr iUi|i< 

4"B. rid jiniMintHt ilhd CtluUllilviil lEiKril Dlllili yrjnJcHd Tar. LE 

HDr riiailrr 4i>Cf. not IL ImdLDdjy rm-FllEE tH>jk lad Icicn hov 

c(H 4 ylbirw rii^r'n whilnlwy pliy, Addre>j PP, P. ali. tEnitl'B a rrK. 
td FL^ilDlsiiilr. Gttirun> i. ^truCfCLan Odi.:e. in hail H. , D«e 1 Lll In Ybl Ci>r 




SlMLiViri'.i:.'’l 

ai! 5 s^ ■SHsiwsJBfiart^ HBwa« 



Mechanical 

Engineering 

»-nd Its mnn^ tn'niK'hcs;, la 
cvvrrcd moat lhDrPu^li]],r 
our Ifcw Srvdi I'^lEEinci EdilRm 

CYCLOPEDIA OF 
* 



and Modem Shop Practice 



TIi^ 9< mfriL fePAiL Ti JiiSDi'iR fi)tk[HLii 'Z,fKK£ i4TAn. lijp t AU iwih 
r«Ci^H Hit JafiK'iimLiL'm BfaLrli li fit Tatul Liil4«rHHL Lotfr^urr f<n!h 
y.1 Tn^'liRiiSR. 

In 1hin viibdiirDi! wnrL vkLI Ih> fcrnrijd |pitrnrl|cTTi Id-Mh- 
chlTir ydinr Wrwhi .i.MP'HiiKlinic -nt MvliintfTSi-L T«i| Jlnhlnir 
*Tid M«nflae«Ti(*nt In Biinni mifb|i|h An*] ■?rni|i»htinii|Tip' 

i^rm tbbt tho- fURiPt imI tii‘DP*Drit br Ik Eitt? 

ul] cE i£ie\'h«n IoaI f'mrlnc^rlnE in ihw>ui 2 h[}r Ano-ljEad hnrfi 
ItAAC-bd. TDTidh’PEn^ tbC> ^-X>kS «E UlltHUA.1 falll4 OlC dXl^Tl 



^ 11 '^ in^ifkhtllT Rfeil pliih biiildiiiii^t- UP JruLi ^]LL EMCii bf 
lij^lH ThflhW^hly ■CVivH'niHl." 

IThi I^lIii[rJLu bp NiJ|.i|ilAnjMtLU'd U llTi d. Uflfft Oif TiMa-EL-UJ 



iamL ciiiApEhiiih nnil I iirl iiiIi’h hivht 2,fHaiD riill-|iuKii ■■IuJIp’^ JILiIA- 
+rit#cin"i. I ftlilt"! !TiTtr»ii|iu npil -pliiMi 

TO PROVE THEIR VALUE 

^lll i^nrf 5VTP rrirnrlnttf Ojv'Siipt^dn "-IihiI nE^Ev fr^ 
for c;iAmbn. 4 iloii— innLL 1n«CNui.vin> 

iLp;-h Aj[it>ly ebb pilcuHIplcrf- fc-H |Eu*r eretT ^Einvik. 

Vi'iu. »rSll u^h«4 tfibE UiitV nt« bll «« »^QW. flTid IDWb I5C>L>1 
t±0(1 Hf^#T AluiiiliiiilSnii lUiil A LiLonili vilIIJ jom bAT« 

iipIJ tbfi Hpwlul F-rLw u>r I-I&BiIl Ttbu 3-E;F^uJar JiH ptlCQ ji 
*l)fl . 1 ri Efaii Ihhi^r Jii ipiiL bhrA 4l[b >YiU r IhftLuLbdUbbU, Aid- 

iiH ^iiiL WM ■^kl rHmriw I k*<iii uX cKir ArjHdnhHA 

■ Sulajecta ThoFeiuBlil'y Co-yerrid. i 



Vdticil' Hilkri NMyiE— Hilir-iiitB ^hopi— Sbp 
Ufkliii— f«iPf ■— ikrtk ibldpi— T«*l Wikiw ■ JPaiyD — R™' 
[Mbdi d Ina aol SWI-BtkjfuJ Stid-TUwi ■ laitiifF'-ElKkk 
Ul&e ■iiR'Ip - Ckhika MAoqe 1 lUbUniJ— Tit Uul im- 

Hfe— hlkm Pfatar r(OKk> T»ik— A iIhhUt ChI and 

biU' faubiElifa it Bukis— TTpa if Men— 

taikT Sikin Piib^ Ap Cvpfptw^lta Sk*a EAgat — 

Tic Sksb TidiH — JUkilm- I'aliK liciM — JkiVipniit* bilVi- 
E^m Ida CxinA — IbIihA^ — EluiUCS — £ll^ Hctbl RtA — 
rnclKal Pipilia] b NcHnaiH — PlHtivoal Dnv^ - [hiltni 
DrtuiiilHa— Matlbc De^. 



SPECMOfFEIllTyOCIinilLCOllTDNrilOMFrLi 

■ ■ ■ n'nihlr Edrau vmt, 

IN>^ nUi i^lir ^L.Uf lualli^. : 



,-barL binp 
If laEluJp. 

. thi TKCEIHILAL WiLilaip^JaAliiA- 
fiil pf .TVinU^b ■Jn^.'TT' fK.WiMH 



HM rlf 1 
tod*. 

wriLun In pafulir r-irm. At^ .rnibilu- ^I rTIpChL 4 



r icpia a tanalPoOr dBoa^avy. silaLpr. <l7i 



Finaa ExamiriBtiiJTi CcnniaoH 

Am«ricAn School of CDTreapondence^ 

CHICAGO, UrS- A* 



Id jHir BJitfr. Tllia E 



?lUaS .........r,r-. 

lj>UKtal,. ,. ,,,,rrr 
(KlitUTATHnf 

turuTBa 



rTvr^irtii tf UrKbKiciJ aia u iii i l ta ^ 
rdchilcii Worid £*r L TdiTs I ^lll 15 ^. K bJUiq i. 



.nJMibia. AlppTdchil 
d |± p rrutt Entil_L E1LH, 



inU Ml# puMi. 



■ Pap. UcEX 
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POPULAR MECHANICS ADTEETISIHC SECTICIf 




ON 

CREDIT 



MOREMONEY 



is being made 

hy those wtiic 
invest in town 



lotjiHt the bcKinciLn]? of We&tcm Canada^s futUte 
industfial Aiftd comniertial ihan in an^ 

other way. It is estimated that 



ONE BONDHED MELUON DOLLARS 

was made in the year ending Jiily 1 , ism, by (hoae 
who had the foresight and courage to mahe such 




lai Kir EU thilwQI iftuvt Kkjnnik 
Mil iMh pju Jii.br «m4# 

-I ii»n pnirfDl (hM» PPPini E>H>- CHT *jJ»- 

pcKHd Mir, laiH MI MJr fentM, dFlOL MI, Ifc- 

lan br l,U» ibirti tlillrirM HlfJ. FrUtlciil fOI *bUU [UHM. 
3f IbcfaH hD[. VMlnut lb«:r. lillLlL bMrriL TiImiIuipii. Sbld 
tar dHiKl inrrMlkMH. n J^fiP dfMln- di>iM Mdk CUT 7 ll. nth dp, 

Kltal pripud. «M>J 4E BWtT arUnlM>ni « rMnlpk □! Mclb 

Purt UJl PtaFHiP P»Mt <V1 d(tIh tS. CliTMilMr fnp. 



hiiiimi»tTBfrlWl. Cta.. l*iA, Ifr. 



Invefitmenta. 

fl IS ALL GOOD, CLEAN nlONEY, TOO 

Vnu ean innst as little ao lltl a ard Ket yiMlf ahtW it 

it, T LlRi EeJI yuM RljubL FurLCm^xc, iKo luE. mvtnfTi- 

olieniHr tlifrt.lt Aitierica. and rorinvintmeiri 

in. UDds, busin»3 DpendnRS, cLc.j in SrttiSh Ccdultlltiai 

COMMERCLAL CLUB OF FORT GEORGE 

P^bLdtr farui. tItJI Ijirir Bdi.. VJIHCCtiyEl. i. C. 

DO YOU WANT 
' $2,000 TO $5,000 INCOME? 

Wp linve lliii riilit artirlv nnd t(> ifttilt y&ii 

111 l< tn»Di£ tnt FIRST YEAR. WondcTfiil bath Invcn- , 
(imi— 'Comblnei -ahiDWEr, ibampoiis and cnniHBC' ALL IFT 
□ nsi nithcT pr e^pithI ulpy (.f wny out 

llie finUonry lifE- prunifl. bTew a.dM«rtliJDa And «El]LnE 
ptuD ’brEoiLnE' s^cal. reiulM. IlHt XMAS selirr Ever 
cSend. AttroctiyE Bamplt outfit himlBhid, 

AbHWMrqJUitaLlMriit* .kll iMVilatY U plk 4 *A | 

E. H. SELEClMAMp Sales 

7 1 1, ZXQ Monroe direct CHICAGO, ILL, 



WHEN YOU WANT AKTrEilNG AWD DONT KNOW 
WHEJtSTQ FIND IT- WRITE BUREAU OF 
INFORMATION, POPULAR MEJCHAKtCS, CHICACD 



GERMAN DEVISES CHtlWLESS WARSUIF— Grelt 

RricAiita, (u catch up eTEty oi to G«rmajiy'i 

□Btal ^ojTJOjn, has i(» sjes turaed air-uai (he 

N^rth Sra. Fur ths laieic report hjiRi i( |ha.t tvo Get- 

rna.TiM. — TTgrr CliriMlAj'ihcr '^''irtli, nn -plrrTlrirlil eny^inrfT-, 

and HErr Oirin(ophtr ji (iutnt(CAC1'iir«‘~''Hai^t tP- 

v(iattd t ■‘'crr'^'I'Eu" nrjhip ■wn.iMi cm be con- 

trolled h^ el«1r_ifl^5 witv(6 t<krtLfi±t,p|c-lted wnkiMJt ipHrt* 
(O' • iTECciTHrE' abip apparatui aboard tbE mritEririiii TEiie] 
hr a M-milriK a[»pfirA.ii]j: fTciPi bTi-Oi'o «rnil'ir lu lks( utiliiEd. 
cit wirrloia (ilEsrapliy. 







Ccxypnlltf i^^Etal-FMM krlth 



” OWN BOSS 

Money EasF 

AO=EHT 4 i^Harml EELOn’HrT 
rd«b.V U Ujh t 4 >T|iulpr 
IjbaLn, IdhJlTH HVtublliB 



n tuadlft. Mm 

pUPHit liHSill^ l-T^kiDt J; 

tv- L 44 rrl 4 nrr, ‘Kt i 

^ri <4 i!i 3 -iE 1 b 3 - hv tumit 
IHIil f>g)P 4 if dLkf 

n KiMT u k HA I C«D il: L 

GOLDEN RULE CUTLERY CD., jEWitiii'SL^fL aiaffl 



L^l 














H. ELLIS CHANDLEE Jt CO. 



Sd B»De,t DuLldtAt, WASHINGTON. D. C. 

fi/tf. JWCtf* i!S 




Olliei D*i*r Madebt 
eOfl t9 S2.M 



DAISY 

Air Rifle 





FOPTTLAE BI£CHANICS ADVEUXISINQ 5 ECT 10 M 







Ciipenut, MnJwiakrw^ calilnri [thWh- upl>oJ>i>:rcni 

ibJ itfiriJuTvn in pnenj hh4eu2s ia 

LIQUJD d-UE iJm iaoDt jKlvuitflB^ bf i^iii 

ficttJy -id-mb:i WhcsFBj 

^ bine llue- pul |i 4 liwq' ^ ihe P*^r 

Lx PA021 S Ci[p\J B m air diifal iwkiic^ h tio^ mJtjr 
iMily inAani ^st tui mb i^uck ^nH hnlik 

nn^lE Vi'Drfc M ^Drummi-nr^ iKb -hn>dv IuIm ibC 
lO tetit ^ot Ur^ Twk W Hippljf iJui i^oqi ■ ^ni 

AmlaiDioa J'j 1^ IMULI jnd pialL ^hU. ±Vc^J^- 

V^knnp 

LjhfsK^ hVm dciuA 
driii 



PiLTlbn-i. to the retKirt Tu!: it, by TOEan!i oC tbete e1<otrica1 
waves, sums drt (hr orrutrti veasi.l c-in lit tdairalled 
BDd firEa, while li^truib etii he iTAEismibed eLtKer hy hclla 
Cl* ^&iti1l|fbt, BTul bLI bi-civ won Jury arc p«asltiLE_ whIUs t 
-n^ivia ol IS inilca Itotti the irirtlcia. .EUtiiiti. wbEeh. tran.Er 
mtts llie CQn.traLliDj EHce. 

An eyp -^ilTieH who hu obser^-cd cHhiUadv.e cyie?!- 
tueni 4 cW"3ii41«4 w|(h 4 mOttrlKiBT imcnlcl ora the iJeut- 
aendtekh, n. Larce exstuisc wa'cr star jVMn:niliirr({ 
has affirmi^l thr atoriea o£ thil '■■ymikH'ii] nneihoi *i 
CDJi1m!.'^ir]iicaj3t:'i Aimcries:i::. 





Yulir Piftiire in a I'oslal Card 

l.M AhJE MJhJLM'E 



BccnJan rincrflid 

■ID ft^ui 



■Icrdi'peil, iuacd iii'l 

bv^ji'-jn. Nl* c?pcsirni .7 '' 
|7.SI and fLb.:D— 
f «r ruzIilrTfc KnI IrcE. 'l^'c 
nnr* )jir ^jnpiiti bir iJL ie.^uih 




Art Lessons FreeK 



A w4nJv#ful 4t'P^r1iiallv Hu ■ ] I m I ird r>i i m - 
Vila VT\n *» 1 1 JMW Irtfceihfr IteUJlI- 

l>^ In lifA yi^i* •kfe iu iKCtK, Viiiii 

K«d Ohlr |Up|iCP*ln&liE Oj iMrtliV V*if 
CjatiipIbtaluHil. Lb **pbs‘ V» |ir«jvt llib ‘■•imlcrM 
MCubU ■£■! i>ic biiJutiitib iHCihuill. ^111 [!■£ 
bq'jjr b Hinlle^d nuoLn aMi.ll ib- 

fraa. nod Id IrnvDldmf nr 
IXLKufc Wi'd [unnln ialu^TTTX 

iricL dOBplRi Hjcciviir Dt hama, lif malL 

AP WD H± li.itiu Tru -dmir a. fur: ^“Oiir 

tn- ihHf- jImrFduW Irr^fmlnf tfWifH, 
lltimlT.' r.l Kiihniliillt: puatnil pfo^t w4nricd<J 

luaoTM ^ RiPihradH. 

$20 to $100 a week 

H^>l^ nuTT lllm& CT7T bdn^ U'c 

tOd ^err ■trUiLlii '--'ry! uiuli Tmc InELrcAAorj. Suuc OKllmdi 

■ilil WlCtllnf Al Alt zft ij^ III Uir tfreoL ifldicr^ «l F>irib. 

WrtlA N^biiJ l^^>Jb«aK' t'^PnUji feoJ I^kc ^ilii rtil_i 'DAb. 
II EJLC l.iJn' Pufi't -Pul ■ Dilab-tc. Id you iu buir Ihmt jn miy 
4Khk-i<-4gi.).tS4-A irdi pn'in^.o llirlrK^ lalcnLi- T'faiuk rve bit aotCTn 

dKACA yC4J pbdMfl, tkd nice Jr yur^cdoJ 1 !■»"■ ■ < AJhBvriDWT. 

FINE ART£ INSTITUTE; Stwdiellft, ObiJm, HahL 




9 s Youts a BiffPosHion? 

Are Tou satisfiod that ycur presisat posl-^ 
ti«H is ct|bpl ty ytnjT abilities? Or do ■j'ou 
Lhlblt yoifl At* t* 4 idy f<>r st^methiny' bigaerf 

hlfloy a m.an keepti baoRTOB' Dit to a tmiil] midtlaD 
w 1 mo s lieilit more trsloljis wmujij cbow hinn ] lut ]ki>w 
lO iuako the obim£(e h> moTW msiiLwr and. biKIftr 
pros pec u, 

GET THE SHELDON BOOK 

VfML At« &n»Ll<kii 4 tiik bssin yodr tr^jnlnff at aaeai 
Then send ns your name anil eddneubi TODAY, and 
wewlB MbJ Ttiu a eopF«r LbeUbeHte EkKiJt FREEL Tt wnU 
■ tatf t VuU un ^Jbe Au+rt. j-nd. LaE BSjbMoid'i Imh. de for yuU. 
WbjdE. El lad ilumj nt -DLlmL 1 Jlii~u cJidn 4D,<m ami tk^D 
imHlnJl by ibv fUifllrUan Beak. And ytipf Ftma •wiUi' |EP^ 
‘mmnh vwi M nu PVV wnrdu ^ivdi ll. todiTa 

THE SHELDON SCHOOL 

1101 R*t 4 iHle BUff- GHICMO 





TO SUT DIAMONDS 

tt^ vimpif lUS-kTEXtULIU Ibw Wfl nmA'P Jt 

to <nrn n. Kbbaibb Llimmunj. DtHi"!;. tiq 
Witt AnjFtblflA UuE. liHi IbcBt pijji^- ffhl^ f^ncL 
■■ iHflrHiiiajJ UhAJt wHI inBUM in ■riupg aiaid a 
ttat rmi tin IM ptnud ta wwi, W**Tftvw3} 
a fCBii bt tna whiYlrtnlu Jnhbor'g piJn oa [bd mlcdt 



ICMna flVtf iiidi l ii hjg m M^h-d^ 4 llOM«] JIhjlbD. 
ItenM Di^^ n WK- tot flOSt pbd^ fittt hj 
iiiid rDiiiiiiii ri.n rii'.li ikilJ- — 



ds,! upma w! (h 4 hit wntrr. 



ipattaliiw. fliah' 



Laweat TepmB J&t. ^ 

■*"wcai mnnent t» TUtv £□ 1 *' >Diir 

dliainetlJ. twyihli OD tnwit of n pxf- e>Til i&iwn 

■wliioi Uiu Uunuind Lp dtlldcnd ta ynii iqiil ]Q per 
™'-i” ■MC'd) ("rtHI ptht Thu a fM ijiiwnand 
htzUFWlJnvtyuEi lin Mwa oeJIS^umUl. W* 
,EMn*kl rtiM >tdiwnond.U la 2G piM- wit eheaixw 
than jnn can cH4,1n It iHOii JuVf lixwl EtSklCTL Let 
pa pnire ta roQ tefufu ppewd a p -c n n y 
hrn ^ ipaHW It pWlLla in n Jny thn rarr«|»|M^| 

■ ^.rlrTP. 



P4MlLlb In- Bijnf thn awT«|Ki|'WMk ^ 

flunulna diunand rlQE. «tr|da Hmivl *riiJ wrmir]»rr._f 

diid^^tbw End^-atflaq JbWblr:^DiL riicb-bo^- ^ 



BnwMjHpJf asBrnca 

Frrt Bpoh 

_ mo ii jpaai wrjl*^ ^ ■ 

C«ff tl wMi Ihti 4pcippn today, Ittfam ]muX 
Jnmhp ^iir hnllrtTppptair^ btfflttl >«> ■T 
-i — n Ihank of tHnoSB dUmona CpT iuj . -V 
try M am ibt sot uue / , 
rMn and cur eaay 

I COPpUli Howt y ^'< 

W. Eo Reoidiy 
Company ^ 

131& Slate Street 
Dept 
Chica^tSh 



Lrc 

■pJouliil br> 

iuiiploi - 1:1 j 



Fldaea ifentfoN IfechaaikM 
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FOPULAE MBCHJjnCS ADVEETISINCr SECTrOBf 



The Only 

Comlorlable lUofDrcyck 

The Mn’'kd'B Prainc and SprinR' 

Pen’ll: En^octhea out every rnad AEvd idoca 
ar*>ii:y wiih #11 'vib^ 4 Ejcj'n^ to 

vfkti A lmv co^t Qf itisiniananN, tha jBtfkd ia 
-&^r apetd, aafaty anJ servicei Tha 
idcaJ way to enjoy the cnucitry — the bcal Vfiy 
Id time, rent #pd ur&ire. Send fee emr 
£i« toot which t?J]5 bEL abnai these record- 
breaking little mAohinca, 

MERKCL-LJCHT MOTOR COv 

3 fHU 7 D HkHVieStTvet 

KinsiBinf. 

PA. 



»Vj ;5 







WaWIII flail Toil At WhnlfisaTa 

AD*nlA' PriDB, Dn* 

AMERICAN 

Monn CYCLE nr IICVCLE' 

It w* bAYdm'riia MctDi; je Llty, We 
■*= 1 'vir piHwhiBB latcodurtid la -ftTerT 
nloQ vgci tin and rA^T 

mnaKnuLkLiiictPiU"^"'*''^" Amt'i'i'n 

If* Ud AMrl-liriiH Bli • - 

Hw»rflyibl*C 6 n 



c^plpfl. TTrlbpDi — do 
1 -P .7 ■WallB IIL 




IncreaM the Pawtr ^^T^)■^ Engae-Wo BartwB 

MOTSINGER AllTO SPARKER 

Does the trick -d-r your tnotiey Ijiaclt Invcstii^tc 
thia marvelfttis little invention. Free book gives 
Cftmplctc details. Write for it— Ih ±mht Ot btUw. 
MOTStNGER DEVICE MPa CO., hi AZSi itfUEftHT, nH. 





Conv^rl Tomr BEtjfde IdIo a 

Tllliur^jicir Tl» ‘I.T ’^1. U« Mieoi 

knq ■'-tMkHllTT ICoikNi tbd nblCMi OkiUni*. 
fHi'L; ft., PlTEFFKV MFtl. od 

Glckri lf«. ud anASk, VTiii.>rm.vm > ]-ji, " 

We Shin on A pprovni 

& DAYR PMEE TIIJAL « twtJT }T 4RLV 

LtbE E-:^ iKkrb nr aifiA-^ar.^* inil 

^H*~brAmx qa h 4r'tn1 rnda auc BodiU.. 

FtCTOilT PRfbEj 

cwmt jh^Cnr BDOI r^L viht -Tuf «lf Dt# hr.(< A#t 
-CltlilH *nd Imn iXU uaibc^jlE 
wmrle- (.kifilt i'.-rW B-your luTti. 

niDER ifiElTS 

€Kif Wf jd bid YAp Von dUnpu dun. uir c-thcr parfairy. 

4itpam^r-^,nnkm mr iNkfl«4fl| Ibmp*. 
np4ll9 iM^LuJrlA bl Avi^i'HTUH/' ItonVlWfllll 
phb for nr AnfeaP xfimmf ^fVr uq "p.^gf^^lbCrLY*|^ 

p iu 0 QHiCAao 



IM^AD OVCLE C(h. Dept, p 



Would You Pay $850 
For 3 Automobiles? 

We believe tlierti .1116 scores of readcra ot Fopu, 
lar Mechanics who. are ready to buy b. e*r liuil 
wita tbcti;. ^ The New IdvincLbllc] Sebacht can 

be ctiaiiged into 3 cars in five minutes' time 

a racy little Rutiftbout, a Fsniily Car, and a 
Digtit Delivery Car — £a biif money-nuiker for the 
man who Will go into the light delivery bysinesaj. 



litmiediate DeliveriH* j A»k for PaHJitEilar*, 




SCHACHT MOTOR CAR CO. 

2702 Siniiw Gimv, Av«. CINCINNATI, OHIO 




$ 175.00 up, A. B. €. AutomoMcs 

The hicih. tlrk Ja 

Jn Aineilca, s iff i 
Crliadjcin. SuTKV#, Run- 
dbcula iiTwi Delivery 
WoKorui, le oratH. T., 
Solid Or P^etimalirTireq, 
Write far FREE Catsloa. 
A. B, C. WOTO& VESICLE MFfi. Hk, aiJi MafgM , Bl Lods 

Vif gtt Ihe follovfinB hot ont lo a clbl, djsuatdi frinn 
LoiuIod. a ridlhMii, owini; tfl □ valve jAiDnntiijr, ‘‘'droripcJ 
MI hijiiiJIy that it onrU,^ ihc htNlk^ '■.'hic'h hid bHii 
Ih^Ov^Fl out and the unit Alrucit 1llr Ftcn □! Ihe biLloim^ 
iiti, KivLiic; the hoiTTnsion of an u'p.ii'ai'd sajidfitnrn,'"' 
C*ll Ji>u jmaidne a nartv «| lutlnoaiiati lillint. pcrfiap* 
to nc-Ath, ob^rviTiir Ihii land pkencimuirirt hcid jin if, 
"Bj fvve, chat'll very l■ellifll■ltab[e.” — CTiirajfa EvEiiiiiv 
Pnet. 




MOTORCYCLISTS 

The Alntorcycl^ lA^hisLle 

attached to y&yr eiihauat pipe milt 
snrdy S-C-K-E-A,]H ridinj? slow or 
faa-tt Als any machine; simply mention 
model. i$3.AO. By mail 10c esttra. 
S-C-It'E-A-M SAJLES COMDAW 
ilZT Machii-en Are. CfdCACO, II j- 



Ntake a Motaroycle of Your Bike' 

Nl mil cut, Ijf BUht {Hit Altich- 
ahlrChiUiC 1 1 Alt .nj blcTSLo, Sclid 
Blinp for citilof. Send IS AaM 
fee “Th? hlnYorcrcIc Miavil.” f| 
tireitiivIiKiUiccrcintbcTr toEEtKie 
fwiTEr, c-bc , 

SHAW MFC. CO., B, QalRSburo, Kan, 





The Two Speed 
MOTORCYCLE 

The only guaraxiteed mo- 
lortyde of its hind, (let our 
Agency Proposition ''P." 

NtS, Lt, MOTOR CO, 

tot W. 76 ih ii., N..F YdfL Citr 



Plcwie AfftKfon PujuiMt JfefjmnlC# 




POPULAR MECHANICS ADVERTISING SECTION 
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The AccompUshment That Counts 

En the P. A. M. Reliability Run -I <* Alltn PvJ'Im 

CHICAGO TO INDIANAPOLIS MjAVClSlOr 

Started and 12 finished, 11 with perfect scores. One man was put out by a 
fall that wrecked liis front w’heel and the other w^as delayed by tire trouble. 



1911 
Afod^Zs 
Are Now 
Ready 



Send for 
Owr New 
Catedog 

n n 



In the elimination test for the Examiner Cup, the Excelsior Team covered 
1,500 miles without a moment's delay or a motor adjustment* thus again proving 

= EXCELSIOR QUALITY . = 

Singles and Twins, Battery and Magneto Ignition, $225 to $310 

EXCELSIOR SUPPLY CO., ^■fi'irAGo ! lI: 

ESTSSLisHei> irr«. UEKiiiEn^ h. k. a. 





FREE COPY 



KNOW YOUR 
MOTORCYCLE 



CE£S MOTORCYCLES 
Wt Hfq fipil Um l< it 

£ 1H>. (ireen I!ri 

1 1 T- IUii»t'lril '9ni«M 

Moiyi 

|T|KOMn<t« 

Uiiel McOxnijLleAi 1 1 1 

Send fer Cfetiikt 

HARRY ft. GEER CO. m Mirti A»t. SI. HHJN. W. 

Lar^Mt ■HlarTTElfr ia..lB«rlf* 



DOGS AS MOTOR FIENDS— The Jcftf ia 

H.ijiciEncibile fiend, uiil [he futer_^ the car £^ca 
ilie wilder the liRht in Ilia ry€3. l^uw Viirk CNjf has 
dcTHluiicd florrtf tfu* aTHhm,dbiJ« tpnrw flEnooa its liish- 
trc'J ihue i$ An licigLisk haCldoK irliose 

niiscresR drivci her own car. Tlic ,j3ir Gin a.1- 

rwd( anr day wltiMir 4 ilslf: tin Klveruit Drive nr 

irt Wr^liflL'tf'iEr S<r Carii? ax Ihe car i£ at 

a menr clijr, Uni 4 ob »» cs'csi, tv-fiy h^Jr briithng, ejea 



TVrEtft today for a FREE 
Copy of 3 Ntw $ 1.50 Maga- 
zine, full of infannatioo usc- 
fut to Moturcydism. 



rhToRCYCLE 

'^°EQUIPMEMT 



HAMMONDSPOflT NX 



THOR MOTORCYCLES 

Have won every important Endurance Contest held during 
the past season, demonstrating their superior 
endurance qualities in a decisive manner. 

Thor Quality and Workmanship is the key 
note of this reliabUity. 

Immediate deliveries of 1911 models. 

Write for our Agency proposition. 

AURORA AUTOMATIC MACHINERY COMPANY 

Thor BuUding, CHICAGO, ILUNOI^ 




I = • ■ 

- - I j 



nr 






^rial 
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MECHAHICS ^ECTEOH 




BUY 

AT 

Wbolesaie 
Prices 

™ Big Catalogue 

By Qur eiyatem tifaivLTijr 
New York wholesale 



pricca and rajVj'Tf tht on most of the 

ffoo<js we setL we iave yo^i 30 to 40 per cecil 
on Eviery purctiase. 



Bear in mind lliat we curplF cvcryiliinn needEd 
alx>iH. ihe I fflrm <w taaury. Afuer y«i on« iu^e 
QumtaJDjTue dE T^.EHH artldea, yxiu n»u niA na-OiK of 
tbehiOiAW to bay mo»t of Oi« EtnKlt^you nccdr 

Onr (wd' an rL| rvliatlc and mu (iiamn.|tv Miii.r*«L:i(i 
vr uiHW^ [m^t. 

t iur ai2loniErwjej.l1 rww die wnrM. TIm^' are mcb* 

fied liEOWE WE En e a iqiiare dEjL ni>d hve Lhem mnnEv. 
WaVTUlt lIuEET Lrxdv 4,l|lly flir IrV-rklTn Tll^l ‘lEJLT iKiri'i Blld 
luf tii«r.rT to Kiuie. 

VV± bun been tn biisineu ilrice and a Kreat nuny 
cE PLW nntnmtn km befit bavins trvim. 112 ter n pf I'f mrinn' 
IVuctlL'LrJur rECiihd SiitVlE VTiNr EiitindctifE unJ yiiHI rradet 

G«t Ewr Q.1ate[UE aitd k od ui a trial ordf r. IVc bmnw 
‘diatlfiE'qiQ.lily, tliE l<v»rpricEt, tenJ tliE iViie DeJTnEftr nil] 
tiOid you. djf a iMuteHitf BVBra.ri*rr 

1/ iJ'^ ^Jir ■pcn-^ 11 ^ i'fiMTM’JM — e.'lt><^l'ne -nr Tcnjir 

— trR nxn piiR- 

Jmt drcip a iKjital Olrd fwr (Ii4 CS.ialiiit»r’’ll'p trew-^rcnj 

PukIIl iHib bu be itLlU.uuE ie. 



WHITE. VAN CLAHN & CO., 30 BafdaySl, 

JNEW YORK errr 




Grow Mushrooms 

For BJb and! QvlcV PTolltS 

Small Capital lo Start, .1 Sale ButiineiiS. 

I itm the Ijrpetd. f^wer art Antericn. Ten yirrurTt' exper- 
)ancoH:nhht|2i biLC (ci Mwe prjctienJ iuninjcaltin bt iht: buak 
■lEstr 'wijrth. rnujiy dtilluTS tn yitiu. 

No maitcii -what yodr «wo[wcten lawwliere y*.i are 
][tc.atEd, hrrr is an i^pr^rtunity ta arguiiE a lltoTHish 
};iinwltbdg« af I.Kin ptLymg bufinc^. 

'SiEnd far Free Bonk jiirincTyarticiilnTS and LnteTmaLlnn, 

Jltiw to BCftn, copt, ots. AMrfsg 

JACKSON MUSHROOM FARM 

50 ] 2 N. W«lera Av^one, CKEC AGO, JLL. 




J. J. Fni«aEE AT M9NEOLA. 



Facts— Not Theories 

The eEUfine to buy fur your Elenopiane ia the" 
one that has made g-oori for other Eiviittors. 

Tbe Elbridge Featherweight 

lisp fi^tred In Itiord «iet«6iij'u] emidEiar flijhld duriUE Ute 
l>xst tew iTwatbs thm oJLotlieTa cnijibined. 

Every day adda lo the bat ef sikceseF ul strinjjeiLr nvLptnTB 
whn use chip wumdcTlTbL , 

Your cbanc^a of riylng' aje j>Jifity slitn unlees you Ivave 

tbe proper cni;inE. 9E ythu want io knew about Ihe nnp 
tbat always mokes- Evaod. yrrite U3, 

Flb ridgS' Co.j aewSiKSTreR^HfT. 



Imiflil- bin Ilid PtiatiresB aofB pllfllipinsf niid sbJUa 

tidpee markets and siorci on inc uppsr weit Lidc. hia 
dopbip erouclics down in Ihe Lonnca.u and wliimpcji %n 
be ofi aK:iip. 

Anolber car which, aliracts atlention on. the Drive seu- 
fTallv -caTrirs. a BtOUl, Tillifr hjiidpiiirip wbinpii aod tfir«i 
ih>$p, A hull terner &ilj EF«t bePL-de the chiiaSeiiy, 
a fine cnllLe rjouch-i'S at the foct oE ih-n WOiinail. while 
curled np in the (hlds -0-f Ihe itro[r[>ed Itifi of the cn-r pp a 
Ibf jglit'Eycit Ponjcranian. The spaniels, jemain lap-daEi 



H&ve You a Sliop Standard in Powar 
XTnnakni^ioiA Ma-chinary? 

Tne phitalil tkfn— Mr. Mun-EpetDrefi It utm tlisE, tHuhls, 
uii-Rief Lit ADj ropar-bilnjp slnut. A'Uipt 
epL _ n~J„~ I i— - It ambJBL+i omrytbliiE JVn- Ilia 
ino Dodge une uh-i,aati«L twibPiuLiiLiPh nr 
VmwtP't'tLn trilt fmlprtl latpirliHiiHHilHlhT-ipb.BiTTeF-pnpkilSiltP 
— It |.■Jltrl.l|1l^1ep fiiPtkpik sHrL, ti,».'PT|rHv Write nn1wirrlh|Ti5 

loar egu1pjn«it Uopy -or ’'The Itedpe J4es'' I’n#. 

CpCHDCE MFri. nnMPANT. dialten L TS, HlfiKAWAK.’y, IXD. 
jH |f ri-nrh $lDm DniJm FTcrywbDn 



30 Drtb 
FREE 



Hsve Runniui Water 

On Your Place 

eTerltealikp— 'Fatk. l-nirndiitjTeiitel, 

Bbilijliaih^L.-auba-lr:, uiil diiwni. lElni^ 

Lawn, f once eruiufh (nr CtE pr^ 
ieciien. Airirreimref^FVTnfryK/ 
iilLhaII 

Ha .tbuple Buycine uu trisull. 

Every delal] wxjrlietl cut Iw 
yHiiirmdividiijlL ueiHk hrei-ncTt 
eiT$tliieets nlGinur dtaige. I :l^cI|- 
p-lEie ypeeibcatiamiujnisliEd. 

BurttniWaterWorki n- ^--- _ 

-fdcivciLbjiily nscAj.1 ‘ei^a.'DmcrVd T 

jwntEr Hiipir sysrem — pnpnE-nE ^aiii <t £rUi-.ant. 

iU -jurf p^nritiTi berct-riynp-lructeiJ tank tiei nuikEt. Saldon » Lan'' 
r Me Tbljl. {Jvirteitciiiilctsre with Vjllapen Tpwr.ii Pvliliir |ei- 
jtitutians is well as fnnsis, jantihei, cuuhtry buuxs snllelied. 
W'rile ter lesliqmnT -uE witiitetd users near you and btwhleU 
''AaiuterEititiETalc bUnply TpIiI.''' 

C, A, Punbs ffitefSuMij Jj Vtll Tih. SL, Kiniii Ofr.MP. 




■a- 



« 



jPEeubs J^eatip* f'cjntfer 



POPULAR VECHASICS AUVEHTISINI} S£CTI0?F 
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Pay as You are Able 




even viLii'it nYOiwuiif, arut r^nrv itk^ ciwuult inur«i m 
the apoTl tci raJit b lajijruitl h«tH front ttic lain of a.[i 
C'rii-tr, Viliilo a Irrrirr v^il3 ait trctl, Enirlj lli^ 

air and rcvellinir in cIlc fiptL-rL Aci BfuicicrDcic bulfilD^, 
k.'kpHi miatrus]- [iffs or West find aTEnjij. kiivu's Ibe 
noEe 4 of |tv^ -niH><|c:ir |i<ieiL, flmij ai iIk llrxt duhen 

Ir.ndiv to llie windof''. ia:so!( a sliado irith hia- t<rnad 
and liarlc^ ikitlli [|r1ig]i|, j)(. tTio proapocE ciE a ridoi — Cleve- 
land Ilain Dealer. 



For Hme tlnte to cpniiEr Hirwever, tTic popular wa\f of 
EtmRting' (ha Alps nili lio Tty means of the liirmel imdef 
iJbpna. — ^OiicBjjei News. 
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WORK AT HOME 




^Teaving^ Ruga and Carpet 

NO EXPERIENCE NEEPtD 

$4 3L Day 

EASILY MADEr 

WvatartiDon *na-mi^«n-lB n-'pr**’ 
lt« 4 let 7 aalBm»^n ""mnll ItiTe'C- 

melts, ntts iMt Iv Ftn <ri Im In'-- 

REED CO, 

Boa £7, SPfUnCiFlELD, OHIO 




Three Years to Pay 

For the Splendid 



PIANO 



Riice^ Guaranteed 
fur lO Yeara 

30 Oaya* Free Trial 
In Y Dur Own Homo 
No CuIl PuyiHitli dawD .1 No Intereat. Na EitiUi. 

We Pay the Freight 

HiuiflKime Stars] a,iul ScikTf Rnoa 

$1 a. Week $5 a Montli 

Jqst tn f pii thr s|i|niid Id worth OT thEe KEIS^ 

TEk |ikauiy, let ua wtid I tie you uti Lblrty dj-yii' fret 
ITkal- It won't ooht ywi B 'pannj ora Tonmento-r^ni^r. 
FImLnoikI ferokirTt«*intiniir}' llliintmc^ 

CBlalDR'aiid. bUL-hnw tbo Melnterln 'naiido b.dJ the eub^ 
torlaln used In Itn cnnnfrretLpn, Ritvadl tlionrin tb« te 4 - 
UttiCitiyordeLlfliUi] cwQ«n% 3«l«i3t lU« aiy]« you Uka 
piid send ]n your prdcr. Wd'']] itr (Ilc mt. Tbo nkp.'nn 
Will i»*lUiiprH| to yvn jiTmnptly^ TTUipbr pt*f*f(l, iso 
mUtl^rlrbiii^yUiLUTd. 'Try Itn tMdtLtli hL Ourt£pciiKi±. 
'Vou wllL bo under ijd ablkpnlLniii mtU you doeida lo 

liur^ Tbcn roil nmy tnifn riHI *JivBrn*FCf; fff flor easy 
puyuL-eut pJkn. ivblob uihliM U oaay for nny jnkn of 
DKidcst iocMsmc to nTTn Ibis fnnaDbs Instrument. If 
yon ■arin'ttllS'l It to bo wnelwly on ■wk’. 1i*.vo KJ;Tt- 
BcmtHl— Ihull •«']! lAlkl U ij&Ck Uftfi/ LLaibDnCh'ti Itub 
trliLl and It fa[u.p't cent you u cent. 

SOLD LdRECT FROM FACTOBV TO YOU-Wn 
deal only wllb Llie pt:>j|iLB d In^t BudBell mncqi plnnon 
tlinn Bn/otticr Clini In the nojld. IVeiBTonolDiiiutLTR 
nf Lho hlEES'fE.k pinna. It Jc pinduccd In obT -twn 
IU*Cii 1 ’tl.r<intly ^qiilppod fELncotfi^ondCCild dlTOn from. 
lb& (UOEOry 10 you viJwaa LD« IihUoL pcoduot ^1>lKr, 
rntallcr and kpl'cIaI unLufiiaan. Tliere Li only onp roibLI 
PToClt. Brd ttiB* I? oiiTst TVe nbllKsa to (teaHme 
mi ru fDoLory TAOllltheuttils. year l>«»ua4 of eii opor- 

xnanHly Sncrc^ed. demaa J, and vse an: doSu^ tbn bncE(. 
yrotK in [I'd AUtory of pljuio mating. 

WE WILL S£N& THIS flAWO TO ANT HOME 
IN AMERICA ON THIRTY DAYS' FREE TRIAL, OT 
jiny mid of OUlf Ollidt four ecylesi sdiut: OC 'H'lilob an 
Tory oldbpmLo and b-rjutlful. ifend fDy list. cfltulOB' 
bid^. A l«iiitCft[d Will bring It. 




the MEESTER PLANO CO* 

Rodiachtld a ConuHinv, frol* OwiMrw 






FlOdiee: Mrniian fQjntlgf gepAOMldf 
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POFULAB HECHiiNtCS ASVE£fISICTl} SECTION 




nSiiaTl&i 



^LUak^Oirri RE 
tMHWAVUW l 



l^iVIL t>UPLEK| 

lw«»AVE;<.^ 



■in lEnuiiuai 

S2»eAtUR 



Some lm£Dr'- 



Woufd You Pa^ $2 a Montli 

for a Better Salary ? 

— for a t(j ilih-vv irliaf yam'iic 

BICAIXY WORTH. Wodd y«u 
fiiy a nioflith for the diffeioice 
betmdCTi hi lure mul real adiievcmentj 
lieturctn a i^fknhciicjiir jthb aud a. EKls 
SUCCESS P 



fTSTsife lbin_SigT] the CPEipou 



CcTcreJ 

IlmaUlbir 0#D 
rifvlic 4^iida 

i|4 

HrribttchonTAlLi- 

i«^crfa«f 

Jlnni 

RhE 1 nMM 
IIhT 1'«T»rlBEi 
l-PDl]li.ilai 
NuM l>Bat7^ 

3t«rhMlfii^ 

Jinnyr 

llBlInid. 

LarlBf^riDE 

llulldiDi 

JLiunr^ 

1bH 

Dlallraid 
llpMcf>. JiDlldiBE 
UlT#p ud llfep- 

PFM.BP* 
«B4fia*te I<^4 pH 
3h'ivfi 

bdI B««t4BllvB 
bbAI'bd* 

■Tvli halldlnE 

‘IPbIPF PmPT BOB 
WbIpt Hop^Jf 
Jpplf ulnB 

Fhr1hi*«rtB« 

irtallMK iViB-PBBf 

EM'p/ 

LBuLrutl^b 



■m ■<h!i. E>'ipi — iiim l[ ■I'liJidui obirnilni* lo 

'[•fQij Obc- |riiih> — kaii bzl Ul i/zaJ y«l i W4rk \ht.\ 
‘Will El'-'f- >uU UiiiC \il4llr UiiMvr^JiC ba.g-pLn&fq 
^1 pn<i|Ld jOdil lliU x iwd ialuT 

^I'KcrcTcr TDD irc; x vnrk Clufe bip*t nllTHd »■- 
pl^Trn pm^Bu^la ^bF PBElDFPTinr Birf MBtirBP- 
Llpn dTpirlwDlE qE mTj Ss^fiErltJ tflifp>rlix, 

■f T"rr frir*HhXp BhJ Bip^rlBi*H4F-»1 la Bill bb4 
iBAiDiTiii^Dhi nrfliniy j«d udHidTi 

Tbt CyttciwJU flJ CivJ Ei|iiirtri^ 

!l 3^.<d b CdlletbjaD uE Lbracieip 3 pjE ihr letinlr crfibl- 
J, brteJ aniJ In^d EiT-ertaw* ntUiD fraatpu nllr 
nxiJ bihJ dDduthrixJ dneinrvrc. It l« Bot e ■’S^lnasrp 
•ul -dlijDluFiL \xein, adt a rirr ipiI^IiT.'iI BiDrtj b<J[ 
a Elur xjirL C-X[Krl-hlDh «4 *v*ry pliK’ dl , 

nrirdr.lL fne1n^iH:|. Fdd iheM dunc Vi>1mrB ^ 
lliE* h^'i'lliP'^ 4l JdM vrU aJ IJie hlmifl^ □! j 
flObC' U'i M^l : Ebr^ 4cKn\c nuilccti rnLi-ur rrrijB- 
'JdD U *ci1 PI llic bullilinu' dE uiIIIebik] Im^ovlBi; IhB | 
Jxfcil bHumpkiQd BcriKDt u«d c«ann» -CDarrurElc^ I 
XB vrll JE Lhfl liyln^ nt mclcE n| ui^l nirf r ^OUnilPK 
dJI'l uIiJDb Thnr cluht mciJtT rctiam bf* lunil- 
Mnin/ b>^id4 ab Tull MprrKc4- ud E«o£jln 

S aTk Irilli IJliiilxiiiaai, JdIUId^ nupi, 

iHnma. ctCj 

y/c “FuJt jn Ba ^ IcMMt ^ULI? (bfiBi hfut^i;. lli> 
'nDt V4^U in juilEt- k^lr it^nvihr vanCHK'i'J 

■ him baTnunbikURflilt. W (-.illiu KI JunB 

Niyiiy. >ni 1 i><Fn ir ilob'c lilitie fka iu bn 

AtTi'Altlf H'ilKTH TTrj(.D TMB. IHTXinK'C- 
rhic* itn AJK. rr >■« dun'l liclltF^ lirm 

■ 0 Ik in COLI» Di>LUI:1 JiMD CESTE 

TWI=l.yE TUrES^.CO* Ininlb. IhcnilmnlT mit 
■ iKid IvLk n.T iliTi itijUil iipinH AbJEk 

TEIE TEL1>:^'lCTLuM' Vi'p^i 'T TPlif vr^JL 

p-IISSV. 

t'oT m. iKnit llru th vIIL Imrli/kf aT N 
pdfiMiTt, irr nnp jF»r. lh(i T>=C^^^I^C^l■ W.IRLD 
u:m;a IIS K, Thi| h a wp'lir |i. 5» miflrtiF. [ulL 
dl TR'nrinh Ccmuiv acleoiiii: run. >[Iuce Id. 
pdDUlU rdfu. 



American Sthool ef Correspondence 

CJ-IICa^^Ow u. & a. 




vtrutr^Tf s^llMi OT 

rif s^^nrluc aECTtUip^si^ uE Ci^sS ]ifi:2l'3C4f iuP‘br3 'lavV -'H 
rs..- / 7 'n^i|nriB hL'bf Tc*ilinlLfcl Wurr.z I t61ifi L h||| fa 
5 •U¥'1--3Dii f : 1 muaLh uuUJ [ luv< pJidi f L<4i4)ii Ij 

liOlilr u-.i baliL ihc bucAx hubJeiMu }4UP MUtEi ‘V'lftb|| 
aui. Ev iMhi ^blll BM^L' ^iJ- J 

XAUH* II pB,,,|ji.,^------'.......-------JJiiiLLfcfcKaBaBaRiJiiiii 




A C^tmplete Lighting 
Syetern for Homee^ 
Stores, Churches^ etc* 

•IrTTi Al^rLlgTillh^S|rtlC±il br« Ln^tcr tin 
?^9i 'BKAdltf i±d elnrrr cIibs l1li.7 i .L IIeItI, 
and CCM JdauL ODC-biilh ix teueIi In npBPa^, 
Etd limp ^Ta WO » PU rwUif |wiii>Pf Ti>f 
iKm Twr -IvHir I'lifl If 

■pnfccily all. flip- nrv In'-^Ffsl iiwrrt to* 
■be Ut^ihlbg^ In E^llnE- llffhifi 
i'ri^ JL3 i/p, K^orilh:^ 10 l1■ll1h^ i4 limfH 
ilptJiwI. Wf nalft IhVOrOrf laU c^d«ib¥t 
Sin- ttM- ll sytttii laJb, Uidbcki, Bb. 

Wo Want Agents 

w*ha*lll iuiT|A€4|lnti -SbOTifelLmmi tq ihoB 
'■'bb'wjlH o^LTi ClUik^ ud prkciM nqunL 

SUPERIOR MFC. CO. 

294 SKond St.. Ann Arl»r, h^idi, 



NUUTE GagQliDe_Tnble Lamp 



A fcttbuliitlfuJ Idmp fcT ihc4«J*i cfficM. vt(>t4iv 

mEi^E a It'd vvmri un:«L4b 
MB iliD Boer wLtDcail duizeff «r Aff«t:fcLbi 



I fabtLlU, CbJp^ PoiiAlDie-. Ml 

I lifiBiD ftrinll^- _ 

lTih EIbTiT^ p. uf m^EEp TirJlILbnt II^l iHitlbmir. 

Aim siMI 4 E nr CL t. at J L !’■ #1 IbMfep# dJdd nfit-y baa. 

ACRPT5-f^> iTKlLi Ciyililr kUd 

Dk[L llKfft fl#3Ld aHrjvihkVR, 

TJUtli n>A uriPi^i- -mmui. 

CHICAGO SOtAR OGHT CO* 

3;Sa 3. Jeffertom St. CHiCAQQ 



THE HABIT OF HUHEY — "Mj ULitnxIoa, wtt ri- 
Mntly i:D.IEEd to an artidr." otiwrvcd tin: retired pra- 
fun>:ir, “ in wEi^li tlk4 writeT -reliulied ui indlTHliullF and. 
ak B Turirvn taj our Ladr of marniis durr ttic Iturry 
babit. He d-aswd ^l 1 ^B h*hll •□nsrif tbe had, wnwlert, 
ieieii/CUHhIe hduEii'; and I fullp a^ee with hliu, 1A4.fjeh 
a crowd anrwheTc. fiildiliiiF oA irtiiiifl iiul boati or 
Onit; lb£oi. EiBlLtlan for first pEarcB> Eolrir uptitBirt iK 
dowu i tirDirmuif and dbowih j [o get (firouiib a iritewaT 
or afl Ojm door, and if you were to ingubri. iKit iOi^t inan 
^aclc or K'Dinan JJajfr could trIL jtJd 'wlkjf ne or she wa* 
on tbe dead imnih 



ciMssms^ 

nneflU£BE,sG»QLsaeiET? onuAH 

Ellhb- II^Ib irhh. Bnj hbraa HfApm ud; ilcur^ 

Ifei^r DM nr tfwi' pnlwf nf priLijriilr tlwILBf IbWp 

Efli M#ki f 9pUAu.|: MimPIwIBj 1d4xu#i, |ii,^i4i, 

CalxkV frax. y pirlfcj dulfni jJki EiBdx'nar 
vrJI^BlT. ■rkBUnrbi* prim. h*"H fm- B^Mdp^ 

BA^tIaH hud. Apt- -117 ROCHUTCn, Ji. V. 





No Better Christmas I 
Present for $ 1 , SO 

than a year’s subscriptioii to 

Popular Mechanics MagaMe 

pnnt^Etiing neariy dOflO muHtradoDS 
and 2000 pages of rradijig matter. 

Mucli of il InlcTEati Etpcrybikjy. 

Mo«L «f it Intsreit* Anybodyi 

All at it Intcmti S0mebo4T* 
Order tbtQi^Rb ynur onkHlcaler ar sddmB tbt 
publiihera. POPULAR MECE3ANECS. CHICAW 



* 



pJessa Jifanffafl. f'cipaEar IfBtAdnhll 




POPULAR MECHANICS ADVERTISING SECTION 



L4V 



Thl^ $19CGnibinatiDn DraughtiQg 

and Library or Office Table for 




Aspcdal irtCtoduclflry price 
fwf the bialntice of tha year 
only. Most convenient »nd. 
practical CombinattonTilWe 
ever ofierecL Drflwina Enand 
is kept jii Ihe 
top of the 
drawer, leav- 
ing room for 
Tray and 
material hert^Jttll. 
Tiraweriisup^t'Eed 

bf 4fxtEfi!jic7n ulides tu 
rrj!v«[it soj^ivR'- Made 
of osk. n(HKlw}Hiwly 
fniified id jjL'Iden vaki 
rubbed ana polisbcd. 

Table top2S-i^ Dr:iv,> 

iiMl iMt^rd Bib3ir 



Alh lot 

].4w#atnrD -un Qui* 
LiHDi?riJra'D|hi1lnjiIlDCm FurtlkUPfi 



THE FRITZ MFC, CO- 

9ft AlobaniB Street, GRAND RAPIDS,. MICH. 





Ean) Yodt Spending Monev 



BOfifea^ VCuiVF Man make tram. fJ- Ml bo f-JV ■ werL, 
dujicDiliiiiK <p 0 Chv tiniB thBj put Lb. 

Iu> |nflPT1P1ft<>Tll * hiUnFu nl ytdir 

Irv IIIUC-pii:iLll.t:UU bbb. llAC« 1 nilnE biryur 
fncaJi uiL biihLiBK ^a^^jiJniuc^ ta rill tun 

jiniatba mann' m'lkine uhli-nalEnE'' u yijir 

UBP uit adiijfw. \nt* Dl -nir 

(■tluibj I'lMvi. miitilit "B 

A. C. UJIIMU.V rnr. 

fbr. ud UhWu MI, 1. 



'-'J'bd clinic will bi^ wauzli, bomid 

ocrosr Ibe lawn, run Hike niad tor n. car. Iiiri: a cab to 
bmab lh>r ti|>T<nd ]□»■ ilTivini!' to a ferry, dlih b'lo bis 
lifbcc Dj! if be bnif iilO j^ardA tii len suDadi, Temorii 

bn ha1 and o'.'CTCoatL oi'-rn. hii dEiik, pul] out a bIhIc, eock 
bib Fn:! on it, lisbC • *inl voitJrr it-bSE be'n 
tD dn next. 

'"Till- F«.'iOalu ln-inir wU] Ijtire iKroUfllL ii tr'lripi- 

cf ihopperi nine deep to for^ in a bargain counter, and 

TRY IT FREE 

iNMtdlBBtllial 
*fl ih» IWm, I l-ri. irDAIocina# filnili'v 
mcliBia^ Takd niit u9 Uif 
tbirrKn^ lltf m ihnci fum- bTtu Hlkl- 

nnaJ^. ^Cll*^Aiu£r:rai;af«rTHtr>. I>irri 

TiH dfbH- kiiirtcN ]li^ 4fid «iiY 

nUAPUhr. 'Vk'rJB ka- Prp^ tPMl. Biwllwl^ 
nil ironry 4wv.a. S^kI iXiSUi Liir [kc 
iiMlcIciboiUy. 

HAAMAH supply CCl. 

IH KatriBdnSLhfiL Chicaco 





VOU« IDEAS NLA.TT BDLNO 
YOU A J/OKTUNEt 

I'm iiuiiiLtiiij# 



IT, EliLTS CJtArfDElIE & CO* 

55 B?m?t Bu^idiiiR!, WA5HINCTDN. D. C. 

tjMIjiffgf fiP 



aiMj,m>‘ih.d— Tf-MH IlhB B ■■ l>^ 
mc'ii’ilwbFlIi l4n4~f Eii-iiri.M'kii'i'iii EortTB r— 
ilitt'li 11 IIP ET 411^ I^TB I: kfl m ilbbEVii'iYldiKiIl#i1 
Ui> Ti^K- r**1^ "T B-rilrl’ClHl buj-abiip;. UtK 
u-nij/ Ln. knhLd ^L1 oiHiifeinifM- I- 4 ILb ih« 
Piinft4'ir dlaUiUiiill. A TU hFrr>| nii Lly ni£riM> 

Mkrai^ERd A^Ti'i. EiakAn lBhtB- 1 -lan. tliil.ri 

ptntMHiL t<ii rihiilklii bti Clkl>li HBEik npi blh 

TiniYf.|. Write I'F'e ebtd.l"P. 3I'B Itbp- 

■lEffiak ftHVlIT' Co. 4& K Adiiaar- 9L L«u4t 




FREE 

W orking-Models 



4IuftlP4* Eiplhp 
^11 parSb Hudr dT 

^•-IbIi II jrtBil^y v*rht. 
I'^m Ik# priflPlBlA. TBiiA 
LlBlRr- *t*-i riEki ilv 
■ irfi-lh. 




<!lPAgMhbP Kw^tL 
IE "Mi-hi Lap. 



Hli^«4o]loAp 
MbIbI pkr-m 
tbp plofB BrlBjtlj llb"h 



B. Chauffeur 
and Repairman 

AIVP IVIAKE MONEY 
A. C. WALtLER , or VandiljB. III,. Ii(nii‘ ruilB £ TBpdlr stiop, 
(iwrifl bis twtl car 'which he lenta— he is ntakinj;' mouiey— 
i'liH.i can di> os 'vreU. May ive sbirw vou bo. letter^ May 
ni: ahoi'w Lcttcn; fr<un hu[^4rcA -cd r.nhCr?.7 ?4sy wc ah>>vr 
you Irtters from, people like Char. Doiyeii and Earney 
OUfteld, vrho endone our .system. 

THEBE ABE 

^ Reasons Why 



Wepaiilfy«]y mA|(« no 
ItBtementi or claimr 
ihftt We cannot preve. 

There is 
nri rith|iT 
bjmtein in 
the world 
I i k e it. Cost 
thfiitFibtldB of 
dnlLars to prri- 
dure and. filteen 
years, rrf esTierieac^ 
by a man who orlf^ 
inoted the Snt Aulo- 
Aiinply Cp. in America. We 
WjFI flhi»V ^ Ittti^rs from 
hundreds. of'Ulhrra ifymlwill 
but seiutfcirourfrEecataloii. 

MANY YOUNG MEN COT TKEJB 
5TAHT KICHT HEHC-WITH 

Dyb*s Home Study Course 
of Auto En^eoring 

whkh rnMjktX'fJ 34 IndrEcttoci h«yfci_ HHZhidj 
^mi 1 WiTf tcInE klinkl«,iJ] irac to Tin. ai ddb ilmA 
ThAp ifNrfcfT ym iwinriDie arrJ 

•.vPaijlfClIObi 4n41 hOAr* 10 CrC4FVK-.7nri rfHlrA.i|iO- 
iip>|i|ki bdJ CiLhOrkt Eri^llirt d oil 1Vp4Si VOH 
tIM uDiJcrblimi A-cn>plpjir Ehpltifrt kl U 

UieAuIu ILDyfiDC~~Jb u. mrm^dc. 

^I'h«- wfirfeinH* mrtilf fei pi^ik ^wi Id ert bha ir- 
iiu| prAnj^i^l,, in Ijcr irlih nif nndf Lifi m pumJlila 
10 k^i* ni(at ITid Il'ikkef Ihu Niih Eha fr^2 panv 
MDTl:;— Wr bE« OCW PMlinET M M^e<<4F rrloi* 
lilircvmplk^r Buunr.Oiil ir 11^ Willi WC>rklr1^ 
mmJuli- nduiird yRKK. BrllrT frJiEr lik#!}*. 
Wb land IhH -'Danp fln ajwraTHl. Voi|.rjn't 

Int4 n ^rvi, UsB fUt FHEE <imHkE IIIHI tW. 



ypu njsht to take this 
eouTse itti4 
9A 4dlcU as 
you posaibly 
can. 







JVOTE: 

SfiroHr 

ed on 
tftf-J 



Fill Fn this Blank— and Mnfl Today 

nr'kt'T CoiTviifWDdBrKH School oF Mfrlorine 

SSdT FM Waibinirton Elrd.. 3t. Lpuh. Mo- 

Klndlf vbd rrvfl ACartaiorja jt oaca h^' xuiJ I'iLlUl, la ^aIb wnpper. 

^^rnc> iJLI .ir~pe ilBI|~l IB IJI i l l' >l l l l_lhl l IJBIBJalJLIBBI I 

Slrccr — 

City 'SLatE. 

Craii, Out the Frofemien You Prefer 

aO { HatVf SJ ftf Cfmiijfoti o j?lf.Dfl.vniajr Jir.trmflB 

I Ajtrnf. R*)ia;rmaw fity i^asciSm f-sy 

^afiDasry at;d BiSi W*ylt-, 



1 ^5 f i2 {JF 



t cuxij a rsi 



I 



I 

L a L Ihti ai^mW BoKntJMili :>iBvlr l*mwm ■ ■ 

Soc iMir other «d. on ptLye 32 thi* iuuo I 



POPULAR MECHANICS ADVEHTISTMG SECTION 



IdO 



NEW INVENTION 

NO MORE WASH DAYl 



New Method of CleaaiDg Clothes 

Cleus Family In iSO to 50 JMlnulc& — 
Woman’s Hardest Work Hadt Easy — 

^0 Rubbing, No Motors, 

Ko Cbemluls 



Not a Washing Machine 

DOE IS ora OPERATION TffE H'ORK OF WASB BOARD, 

WAsaiNO hacqine and WAsa bouek 




cri? HAW Gmrptt^OTFFERENT, EASY. Fut 
3CE nUlT MJHrLE g„j^ Itove — acM watci. then 
Ooap, thm iDDve knpt In & to It mim- 

uL= licbtlnkb dean.— tatch cunie wijr+fliiufl Wfittf-ria 
TiU minutex famrilj' ‘waab e'kao. 

Hp Iab4r. lEtlury to datbcB^ 

CleaiiB wooltti 4 .Auukeh, blink- 
ekx. Dr cxikir«l LUjlhi-y. ^ WdL -PfL 
wliH-? flonda, finest Ikh, njitoin^ 
beddcihtiS. Mfvntlise.tiLeL, labor. 

RASY WAT 111 IQ to •» miDUt« 
wiuibliiji wliddh. b-etbre took 
cotdre day. All tnctill. xtrorvR, 
dnrnlik, aonilan.’, lishl in Wviiitbli 
£«dly UKd. 4:kiined. tiaridlea.— 
otw^n readjr. CllUd Of witiiltly 
cnn use it. Barvd WAtlL- 
tlnJ JjtetV- 

Users Praise "Easy Way” 

J. McGcr, Temi., writes: — "'Oiije 
ytHBia IsdydciiKO day'i wnahbir 
in OQC btiiir with EfiBy W^— an- 
ntherin 45 mimitES." Hi3.T.ImllML 
C^ada. ■writBK” '1 ■wnahed. b«l- 
itb|?r buvy onilta. iiujtains, etCn 
^Irhmil rpbbLnR.'' Lauretta 
MLtclielJ, O.j wrbeai — a trig 
iraxhiniF in 45 minutB, ' auU. j 
.elreody. ' A. D. Popplelon, N. Y.i — 'YtiTei peifecC Btsfac- 
tbri. Wiflhrf b«t quilt*. owntli* and fii»« ^kuhei, 

CreartiA Ibian oa biiilb.'' r.. E. Font, <ra.,. irriteBI~' 



"TWO WEEKS^ WmiNC IN 43 MINUTES. 

CIcdies cleaned nMuiut rubbinii." J. H. TVirrrtL Axk.i after 
iirAarinn ^ RaiyWayva-iyic — 'Ynu liafvet be grandest invent 
ttbii i everfit-iril irf," J. w. UyerL Gi., s«yB;— "Tiiid d*odt 
far 12 Easy Wapf. GreateAE invenlion. EO 'WvmAidlOod, fCC- 
cvier aboliikinj; miaerable wasbda].', Setla Itaetf. "' 



AGEIVTS GETTING RICH 

R.. O. C<M™n, N. T , pEaraJ ll In 9 bmm — (pirffiJt K9.W). 
Hra. J. Brtywii Bold 14 in.Sdai’s— jpmfitfSfi.DDIl. K. J. Blerboa, 
O.. wdtefl; "Hkdf 7 nils, a^d E mm d&y'^-lproOt tlSLffh). R. 
H. l^tUniDre, Pa., WTites: “%]bd 4 tbis mominji. Never yet 
turned down .'' A. G, Wiit, Ft,: -K«jfilv*l Ewy Wny y^cr- 
dayj Bold 4 today— niA uuL [ur urderu." Hra. CerdalL. HMit., 
ordered sample, tben 1 doren, tken. l(') — (prefit <ner tSOQ.Od). 
Jtiit nude one akippient l,D(n£juy Wiyi In Ruuainn □s'enL 
N. Bouiek**'. offdots i5 mow. aaya: “Bv*i>ivKiy wnotn 
une. best bnSineas I ever had." A. S, Verritt, u.. sold B in 
PPU day — (prafit fSl.lM]. ^ it Koes. A Honey UDdollde. 

FREE SAMPLE TO ACTIVE ACENTS 

We wnnt mrmaners., ajiieiits., meji nr vnimen, borne or trarv- 
«lni«. «H or part cimo. t4 alioiy, take obd«m nnd Bjipoint 
aemts. Eaw Way new arUrlCr nuC wurked to deatb. Bed. 
sHler nut. Rvory fnmity wants not- People f^id tn see ii 
dWiiohEdffltedt iHir anthoilt bekuf Btld throw aw*y 

rtnAlF ivashtn.j; machinei. to uue it. Only f aales a day Ueairu 
SSfi.-DO 1 week jFTotlL Prlre only J4 LMl itead.y for use. Sent 
anj wlwre. Not lit -MOiys Clrder one tare your own 
nae. TOUH MONET RE3TJWDEP IF NOT SATWrAC- 
TDRY. ^ieiul for Free Sample adfer, apecbt ayents' prapa- 
^kKHT. Otn'. Ciuti lUKthiiiB to iDveitljMte. Semd name aiwl 
Bddtcsa ajiywsy tor full deaf rljuioti- Wnte tod*y, 

DARU5DN nOO. C0-, 19^9 Damson Dldg-r Ci-obnd|i. OBIb 



Pr^'r JfrnfJoH ftopnlffr IT^vEirnlcj 






after rhe'r arrival nhcll uhnly -fnjL itii-vn liee pLIi-tc aoiJ 

piriul, fiaRer the jinnda far fillmi ipinalrL Aik r|iintH>ns 
cpn^nniinR i1ie ptEces — poit, prcieat ind future — aoiI 
move otf Teiturely with.[mt buyinir » mneb as B- spO'd oE 
thread." — rro(VHlriieH? JodrtuL. 



This $20 Miirris OiatTi $8*75 

Tbis Kplkndiil ftlH^ of tbS: fanMIJB COBtf^FaiCbl 
FptniLiiCeEQiiirlerSawn WbdbeOikSfllvIppod 

iji final, ooy Ehiishr fur cusbians free. 

bJemey baicb. Mity time you sAy sa. 



E-niCI 



Ofder (odRT for Xmas or wefts for 
fjK catalog trf 200 ether baraniris in 
JdiiOtiHa ojid BunKatair Funidture. 

dinxt frooD o jr tacoocy to you, 
CaK.PiST HIRNm/RE 1Z«I £dni 54., fiji ArUr, MkA, 



SCRIPPS MOTOR COMPANY 

frSO Uncola Ayenu* DETROIT* MICH, 



Hoitzer-Ceibot Small Motors 



How Did That 



“Cheap^* Engine Wotk? 

Nen that llle reaiHia is dtaVriUK' 10 ;i -doi». mar ne ask jeu 
to lonb bKict Dier 11ie past Kaiep apd review some of tnaic 
upi^Idq IniM'bt^B Tou hadt 

¥eu hate prohnblT -disvaiered by Ibii time that llvere li no 
real vdollfittit m k ■ciw'.np’^ I’Huin,'. Tt»0 ruMlf V ton lArti 
in firs) cuatjivr!. |wif« npij ilir.pu lime^ayaiii into repairs, 
to lAT eol hiniT of lime lost — noTry and noDoynneo. 

Why Jiol [yrpe1 (be ylal and net In line (bib [all far (be 
rl^bt bmd of n start aritt Beascan F 

Y'oiiwilL pay moro nl tire ouLsel luf a dcripps i^totnr (ban 
for llie rhcsip-er kinds, bat the triuaction end* Ibet'^. 
Nelhme bni ^eifinl h .tilling leduik^iAflfirtvIVuplW'BOtTke 
tbroiisbouLllie entire season. ■ 

Waicli PbF*dvoNft<pmcii(B In (bl$,pnp«r: lliey will lell.ol! 
nfiual cxpcrJcarEE by owners oC Kiijppi etLEines. Write 

[fidav for ivill dfbfriptiqp of wnw t'Qit Grippe ntirfelB. fTflm 
-Hi to jeo f IF : J In 6 cjrlinders,. 



have been dieveleped 
to meet alrnest evety 
requLreRiBTit, and are 
largely used in all cases 
where especially difR- 
cuit cotidicidnt are met. 



We Cdkil Hive JFlHir 
Meier Problems 



TME. H01-TZEIt.CLABCET FI F C. COMPANY 
BOSTON SuiU Motor SpeciaHiti CHICAGD 



UH. p. A O- Jliriw 



bcorms oE dot I>a[ cnslracc ia 
Thta week, uf Dvr lir[R 

raipcii ITPOB, And hsaiiAi nl 
<iir P.^IIiIf rfirlnt orEinlBR- 

bFu. Wr±4lB£kj'. 





POPULAR MECHANICS ADVERTlSllfG EECTipit 



IdI 




|"j^ Pure, Fresh Hot Water 

All You Want When Wanted 



TTut WnttT in yiOon old' fashioned kitchen boilcn stale and eiieT "'fv ; 
riii^njnuLjrLliig sediinant Lti tlia bchttovn S3 Jlk^ a Klahrnnnt pond jn ' i 
LliE aummer time — a fine breeding place for all aorls of deadly ! 

dise-iisc& Hot ^'ater as it Ito^ from a P««rl«»s Water Heat«' ! 

Vfti^re ii is hasted in i he only sonsLWe, i^nitaryF hjTtLenic way ‘ 

'f — while (lowing under presaaife — Is fresli and pure, full of 

snap and sparkle — jiou ean drink it, or cook with It In fierfenl ! 

■ Jiiifety. Hot woter in unlimited -quEintltieE— all j'ou want 
whenever you want it— is a luxury now mado possible for I [ 
every' home through | 

The Peerless Water Heater | 

It has amply demonatrated its ability Do furnish the Ifiirgost ij 

(Luantily oE not water in the leiist possible time and nt the very f| 

smallest cost. Thousands have been In use foi' iUore than 
ilfteen years giving perft;et aBtiafaetiO'n. 

The bi verKsimiilE in CDHstructlan havinR' only [hixe- ostta"' 

diak. birmetFSJiell and citeiilatary tube, [t lum tvmeoe. ramiiiF and 
h^aunline CDtineriinn. it cun bt: nmnected Eo Uii: uaa ami wjter pjptf, in lll| . 
any hi^nn^ — aid -pT — city, ot cauatcy. J-Av 1 1 

The rfciipu furniili« bnt watiir Tbt ri1nt Flame. bumiriE fmm 
e-v-eiy day in llu y«ni. If your heat' ta l'& lirt* paa than any other wt^tet J 

|tlH plant 13 - Mlt of Wmnvlfsinn— hi^tir, will k«Ti 4(1 fi-nltolW m LL I- AT, ^ 

liuJit the jfas and havK an ua- trtu[wr»lure -oi HO dear™ all . — 

V bmited supply af punsi fresh day LonB'- and aI a estil of lu? 

hat Wadl^r, injiiat Lwd buStiIiI/Eil tkaji tAuif ^ CeBt BB. h,qtit- 

W^rite For Our FREF Peerleiss Book 

titan CuverUvetiier iJt ahaunde ht thtnwwfuikt-tMlRW. -^h Ctdliiry. uani- 

tajy and hyEBcnic water bcatinK idem. WiiHe Itrf Lbiti' b>uciklet tn-day, tiJJlBl 

If, Tour* TL,d AabJiiE jyTCeEJI 

PEERLESS HEATER CO., Chicago 



WTCHI 



TONS Os UIAHOND.S .1,4 tviLlL ±11 iFTticioois mdaLi 
avd stDneiv the vnit cf weight nsi>ally employ’ll >-ii ii'tJRi'il 
W i]lahi'ipiLil:| la fbe i^araE, ,nihi^lh inihl co make up 
a siriKlc Doince., Troy, To think cf sacks of dtimunds by 
ItiE' I on staj^ijerE. (hi.- Iai±u;in:'iiiciu, iuiUtui tlic pu1[iut w 
ODE ot [He Rruatext diimand'minrs in KimliETtvy. boulh 
Africa, itwi lihich f’r^il-tr T?iwicTil|y ill dLimonH* Eume, 
ix not TQPie than bnlt a tan nnnunJly. Rpccnt statiitics 
ui'rinB' llif fl4i1iuit o£ 1he Kirnltcrlcy lulneii *utL rivEr dij^- 
S'UCEE. for (ht psit |lLr^ yenrs, jilpEe ie ni S,L"fO,i>lN) 
carats, nearly a ton avd th'ree'tiuaTtETS. The_ niPiLi tuiy 
value iFf diami'11-.h was nl'vut STh.IS 4KCHN.L 



‘Bfai^ ^bTI t.l|z4itH'r fhfa(»rihfta nil£hn. 
X^EUui Lliunpr, ihub UrooruL Ln> 

onilArnic Kf|ii>4ifriir I uiiipe, tHeiik^ 

a&'l ban-u* ^1ii; riM «jl Umh bfcccE 

inH dIiW ^II \hrtt sell -S' *ilrk ihMra. 

Sf iPF ceni* rw SilmA^ r.lfitvME ud rt- 
cHiP rtlf b^H I^Crp-tfilK® PtF¥ flncniL 

ACENn W.-^NTZD EVER^'WFIBftE 



Bdk i5,.!iFrlDgIlEM, Usra. 



Kolary Safety Razor StTopper 

EZfl JlL k'llw nwMi dE uvIib Hvcndir ^ ndfl- In ^ue It 

lPU L»V* nrrli^ajr m ■.■ hn" ^lyw. ^ ?:rMvid|..qh«T* !■ 

JSn rrnhBf t^udr VA m^plKAJiui iJid 

HL lb BruJI X MdC. Te. id ihd IIirddE LCi !kh 
^ narocai^. ird-rnri aE ihmrru mv 

MtSf a Lur bLi0vj«r bf lirat Lkii triuk 

viDCTiM vf ■cifdlnv ibctBiTi' t-v itbiniw^ 
r k _ “HP «3T iiT T^i|n rr^t»n" m 3 

^ f 7'ifi j nlmi#i rTukn d IrvBi-t iKAri lLri>nr 

UpmAiM UTPpld— JddE iMifc ih*feUik h. itu 
JE^JE -V. .^jtf A rifl-gk.T, drn^hm _ih» tHuJk. JEaM aw^ 

fr • ^ lii'Tin RJ.IO n>np4Hr. JIU -aMkra. 

— ' ^ ' It ?«P L arl E>P9, T-nl9 UPi An iLlncLm- 

ipfn'tMlIiiqi li'r^H'-nUi 

ILNI’.H. b HiC^hll'ANYi 911- !>muih. Canal C:i IJIIAjChX llAi 



WaUaceS 


^ BAR BENDERS 


For Cc»ncT^tc 
RciTsfoi'ccn-tctniv , 

wEftTK I-CJK riUK 1 
^^■^SfcjlJESi'UNG TOOL ^ 

■ mnlv Cn Jrriiri'>a RE . CIHf4JO 

UPpiy\,0. b(.oHl.n,»M..Nic7<' VorkCilr } 




Geisha Diamonds 

tUl LiTltiT MIEKIriFK iHHLtiiKiLV 

p™rkl|nH, hrniid.iJBil , rVjT hffinLin':f 

they WLTIIII 1 hd- ti/puini'i kIahiI Inii a|| L'’IL >;ai:i1 
• TiupiUi i-irA'riri dJriPi I'WTnui'ih llK*' '.-it«**s 

Hfnt Iti-- ^.iht prlTlIttfi.' i?J C |iilLiLll*.lJ£ila. 

1 1 ur |ti.rt^rn>lmr«a pnPM. ytu-i a>l'drHi 

Tn£ H. 4REii^ MFQ. A IMP7. CO. 

1 &ETJackMnlMid^aik3!i«JIL 




ThlsSkavintf Bib Protects 'Ibdr Linen 



]£ Unw*eeau.yT To 1i«rsAtwe Cdlnr Oi? Tic 
lliMi-'t rnvle 'Ted Rabhcr, iMelBniliia rutlv'r covered Bath bind flytUnc ms t-lic, neck itiveU'i 
JJ aaLvu-ly pTacecH yoar sliltt^ Ua aud c-Uliir trurn. m4,1iHira aad tithEi^ laisiatlj idfiuKd, 
M.cHyire'a Spiririg^ Slsd.vicsg fiifa 

T,va need li lo Eampteto yeu r iltBTlBy antrlt, ladies COIly appreclBK, the protr-ctluD af this rah- 
tor Ills at thBtr r,:)llc[4e — It keei'i po«ilr'r or m/'lBEOBB 'T-It Sd« (I'Wni 'F'hllD mnlclvf Hv±l tonctiM. 
MAfc*fe ■■ I4 mI ChHrHmi4 fill's .5‘4'NI jKirr^tiU /i-y pi. Mvnrf'rr/Iimi^d if wvi #dniA«h 

31WK£ « aos iKNf UtoiulsrwTi l)Btrolt« 





POPULAR MECHANICS ADVERTISING SECTION 



IK- 




D O you know that home surroundings 
exert a. wonderful inAuenceon (lomestic^ 
hafiipiciens ? You do? 

]>o you knowthat every room in your home 
nan he artlsticaJly and elegatiily furtiished at 
a price that is ridiculoutly low? Ycm don't? 
THEN you owe it to youracif your family— 
bo investigate this proE>oattiou. Nnt knowing 
mtsms a direct loss in money to yon and >'our 
family every time-yOu huy a piece of f nroittire. 

Double the Purchasing 
Power of Your Money 

]JOW? By having the fumitiire shipped 
direct to you from the LiCtOty in the natural 
wood — orataEned —and in aEsomblodKcasy-tO' 
put-together scetEotis,. together with all the 
materials neo^saiy to give itthepiopcx AiustL 
Yon ask: How does this method reduee 
the price ? There are five Teas<ms. 

ITIEST. You P^y ime profit nnly^— 

the menwfr^etMrvrV profit. 

SECOND. Yon do not pay — bnt wait — 
space in this pnbticatirm Is mighty exinepsive, 
Why tclE only pairt of the story? Ouc new 
CataJorg- No. IL goes into dciait ;tnd a POSTAL 
card will bring it toyou. It shows an CKtensivo 
line of fumitum for every room in the house, 
dub or ofhjCG, each piece backed by a<usf«n- 
l«4 of uriifadtion. or your money refunded. 
Read Et C^lreft^^ly and then you wdl know. 

Send that Poitel Now— RIaht Now 

BROOKS MANUFACTURING COMPANY 

3712 Ru 4 t Atc.. EAGINAWp MICH. 



fr 



JewdM Scarf Fins 






r.3J”’vakaj I. - 



Ttili unnb muit]£Ab1a Ibb 

, trv>9[U4 ttl J(fU OilT 3-rxrf pin WjileO BPS 

DUAUiipHH^ Ij/ lInfUiini;'. Ln. t4ckr llBDi jiiiywttsrci.; 

WH(is whI^t for wir li4i]'liom.«lr UlqtEri.'Wii. 
bKvnucQ whkrb BQRtiliri to tomiiaiB q.ntJL>' 

Wi rticci *.nd If'iJerii atiC inilo raat ic- 
L'srtltB irlcli tba iDua ii.Iri:y, wUh Ibn 

■ 'Y C^miilC'lQ iAtlHr*.rLUin. Axili EbA 

C PBUC CnrEliHLC. thaL^'lia bth rillLlr 

' S CDrlELi; ctvjiUkiLL SrutE Pin li-xnr^'inq 

<1 jrnii«VAFBlW, In EbAlLclirnil lTEiT 4 .p.ll|B 
to Yldlt ObV iAEn.1il iHfamiink T'FTV>aBLIjL 
Pwrf are tivo of obf »jHarkiUi 
Pin Vaiatti 

. H*. itUD-jL b»utib<p otitf niiia *ib, imh 

*kn n IClunErnind, (nunpBma 10 y i W bi virii 
hiFriiHiMpMrl |Hf»i 14lil«i, OHhnrilr 
nUI IBF O.QO— fip# iBirtriittin-F Prinn -nnlrOI.. 

■hs 0904-4 UBjHh* 44i bnnrillul UtaliDnaH 
'VBnnpl ItH ail»d allln Wtlil i.aF, lllHlpntln* 

tw4*r4lFOt> IM«nk ■!■■. BunFantHd If] t . 

U»U«>IV i*M *1 i4lnll i«r BIlTB— w 
I' I qWlBIta" prl«L oqlv ft .00. 

■' j«llC' Es V adJ'Nlir 

tyKlft FHvrpt Op Jfrieo 
WnwltSt ilAjrn-clinn If cUliFrfto or povr 
trie II Jn do tanidnrlBTn k^thq ISBtE4ln Lo 

ZtJknuJA 3 fun lia.¥>n nvnr nrSBi. TC4-nTIL Et 

fvir IhHr TJD b CiHtfdlf H±ru^ 

Fill ill bUL Wrt> iffi nnn ih-ii fiMcil 

ind V>li.4 ill pii M - l dl±ni4ini1, watrli ■.Tiii 
iuiiiu* tunMn y-vrk 

Id. J. Smilt Cmupui^i. 

lISftb Ahm ritnbvnhK 

An^ liUih Ib 
P lUnboj-A.. ^- 

E4M 

liiACE the first diamond, woe diicovErcd. br the bonlu oE 
ihc Vaa] in IS'iT, up Eo Iho prei«iii, it Jx cxtLinai.cid cbai 

Llb± EOlAl wcL|f1i1 <i-f ijilnKiniJx -VF |r«f:Ei:^ fl'Oirt (hf S^i^tki. 

AEriran miiieB ii over l-l loni, oE o naarket nine of Eully 
^4AT,iXHh,(Hki'l. If blAtitiln oE Ibis Buri cn be d^icoilrd 
on., only .abiHii. Eont of diEcnoDitt !hbv« bren mioed H.IL 
uvrr Ihr warld mntU withm IliC ]>*S1 or Two, 

^ + 

I'eupk liavEi Budi a habit of CruwdinB anmiid a brokrn- 
dnwp EiiEoiinribllf nx if ihcy fnro gLtil ol it. — 

Newt., 

An Automobile at Cost of Horse and Bamess 

Out New Flmt thows h[n^' .an ensine- ran be attadked to 
prapet DTtlinajy bone drawn vefaiclr. VeTjximple, Plan 
DLintajna □□mher of EuU paBd- reprudDctiDna of oriKinaL 
diawinfu. Price of compbde phn incLuduij; eoEine cana. 
]c 4 E. auTO'liEeraibirt, etc. fl.H>. SeckI rEfEreocea wMiyiour 
order. We want demanatrator ajientx EverywEkort, 

COMFORT-CAR. t& M Detarnit. Mich. 




Solar — The Quality Lamp 

q. rjrii Ai per rvnk dE Ihs i|va.li.lT tart [tQi.de in A wiira. 

Es'i Uied ueL-avre ll'h lEiC tine FcllJljlE.4ji:pcnAi.1iEB l^mp— ih« 

cilv lamp lIuE ftr ifc-rvLCE and beauir would bol ^licauBu 

LLc <tMr aLicIS. 

Vehi rjB Have Solar*, boo, LF jou'n kndjtt on ibcsii wli±d you Tiht 
■ jniiir car. "■]£ you duEi'b uw a Solar Imiti Lose.''' 

BADGER BRA55 MFC. COMPANY 
Kenoiba.Wij. [ 3 Sf Haw YwA Citr 




5liid kAI k(ft And Akirwl fiiUllUtTktt. IT* 

anL-nnin 9i4 Hlifll Elrat— Ukih pl|[, 

fpeqql OH*r-nt tirr»nj Tini let h.H. 

I »n1* FlBE 1 VL mn, T«k- l«Dd ] Ft. II M Sm 
rn o fi. fi-q- iDipiwtiiH]. CBtaiDi. rei;^, nihiar 
EbI| llif. Fxunt rtae euei bArlDOtl, 10^ Tb 
ilindB Cvwbf pL aki.LFLud 4 Uvrrr HtL^IUc^rF 



;rir T ■ -ri -I 






POPULAR MECHAWTOS ADVERTISING SECTION 



ir>rt 






Spend the Winter 

IK 

MEXICO 

THE SUNNY COUNTRY 



Leave snow and cold 
weather behind 



Attractive rates from all pomta durins 
the winter months 



Inrormatlon and descriptive literature 
mailed on request 



National Railways 
of Mexico 

FftANKL.MOE.O.W,A. W.H.RuCHAttDHON^CA. 
140SI A-mer. Tjuat EJIdf. AtC Fc-iHvfi Hiqbldhnjt 

CIlIlASA, ac. 5^. t-^iqhp, tf-?i 

W ¥. PATQH, A.Q.P.A, 

Meticc? Ciiy 

Jrie-KLtD 



m thu: princinlr of n pj.if pJ wlileli 

it rcnTCKcntf;, is a. unv alinTfx'n-rr by 

n Ca.lE[crriian.. One k^cr inai in a tubt i-o a iiciic^il 

wItLIe the cii]i£r E& a bl:lldI^ | 1 |i| cFla 11 i« ti'DrjtE. 



IHONTHLV CASH PRIZES 

ITnCJil tMTtbtr botlffl in th.lM niFqiMxInf Elm nf 

^pu|n.T SlEtiH'hDblr^ Will pn? Eh>i> i-nk prami^ rnn«kk |nr 

hmt I^rlf Isfti C-OacribaCLOuK -ilia 

SHOP NOTES DEPARTMEfVr 

fcbi B'iiftCantritHli-Dfl 
ZtSCqrlha SAfgpiIB^Il 

I'KCF IM [P' AUi^niC''' Co filLi' ilHual ri|hn ^nrb [VDlrkl'- 
JCCd dTtU'In. 

Vnill4j. JitkldhKlIi munlH. 

PUI VP i*o.Lnn ttiP l«f|t -dnif Qij'«ji7b miTulli fill tbii 
[iriBP IIH Idl » rJtiM tri\ diiTi nw ttillt Br>ii4 h. FnliiJki ^lLil^^ bn tKp 
lliOHiuLli^ rt-lll fiilLfir Ln nbfiiiCi t-po mtHitba. 

PRICES AWARDED FO-ft OtTOEER, ItlO 

3ln» Pbrirt— HARK V f . I.OYVF. W\MhlIlEtrtH, IJ. □ *10 

“Urnrl iih; Tiiliijt [|[ flii An kI« ' 

Frite — H.. H. LUnCShJ.^rkm-in^'-pr. JiCnpVin, ffH- 

'"A e^iiur b?rinkjii;U 4.!iiEh ' 

EXTRA AWARD 

^l|| irCfHmt OH ttUiYC: Oi:Liix firn mnlrihiitjrhni- Ebbi tni.ni4li, 
PUJjb rit Phl^ N^irHl nriKi*, huTn ntib a,ii. 

EnuT ndilliiinaiib hhiuhI 'urisMi ni- folJtMu: 

F- V7. CRAh'tabR, hVntprTiiiTr. Ofi||Q 

“DrJJtl nn Hnl»i 4.l™ri'*| trLtll li CrjiEiir f ii[Ltll jlnzA ■* 

>f. JUJOKTiP . ]l«l Eme. Alfi. «A 

liH- FilJinjit^rvir 

HELCE R. CRAPT15N, n,lYT,Hn Hfr, 

IFemJiI''' 

^ R. c w . Fiinfcj'^f. Jail..... ea 

' .I'TlmmEn^ -tu« ^'nll t'4tv>r' 

AJI H«DDEi:i 1 CiKiEribiitlnnn t" 45UI ^d[HirLiiipn.t<, ^'RHiir 
CitlTE* nihl ASaTJEUA )EKl.'lfAH]lL».' dre |o.lil fur imin<>l|T 
■ ii11C'l7LeQEWlblICir|irJziiiHr«rrlv«C?3»ni.aiEtiii.'i'iuJi;E-i<uii m»cb. 

I AdOfiiss, EUITOR rorOLAn MECHANTCS 

I Ssa vv44hiniit™ 'ill-, ohlcabu 



r 1 




Phoenix 

Mufflers 



Afford the most complete pro- 
tection for throat, chest, back and 
neck, and add to any outdoor 
cEistume that touch of trim smart 
appearance and 

Real and Lasting" 
Style Quality 

'^vhjig'h weI] drrfidEii JccnLiilil. 

Juat a Eiiap ol Ltic buiEon in Irf>ni and 
IllC muffler falls ZEiJily EhEd gilacE — 
Every joart oE tE'i£ enLl^ir and L'ibin^ 
Fcrrnlji^ psjfccily to the Mnf.s cf the ncf k, 

^|>Du1flerY! nnd back. wiihr^uE a wrinkle. 

M^de in fcdla^ (Eame dE llEien 

rnUiira) And all cnlaTii. KnlEud in 
varluVE fiEOm thf fln«( qtkAlilF 

■pf silk-finisncd yiirns, Snld at 50 c each. 
Autuand fuli-'drEEa cnufiltra at. to 
PackiJ E'n deinlff Sndioiiluiil bojce^^ 
pnoif srEJfflWif/sr ChTisfrJiof gifts. 

Su]a Ify -till pci^ lircikfri. If ynb cantiEC 
be rrndily su^Fpliril, ■write i.:u ni-rluwiiin ffrit:? 
Enit sta.tinE cdIUt bIze Jind cakr ■u-nn.ted 



Phoenix Knittingf Works 

2'72 fJriAidwQy^ MILWAUKEE 
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POPUIAJI MECHANICS AflVEftTlSINO SECTION 



¥VPEWmTER& 



L'ti^lTETETnilfl "PKATir-N in A FK.HZHU;'— R^xfldn m- 
Irallt. ljnuJriKl‘Jli.'i, SAilEli'lt ; MA H-l , XlulCtUiJCJ'l. Uittn 'j. tSJ-; 
r 4 t 1 ?F 9 ClIFFiiprri uiiarniitnKi ; wilt on H|i|irim.l| nii|ui|y IlmtlKK 

■iilni) qutk. CatiKlUilfiL Tjn>f'inin' EictKinirj J-l-i UrndTij. 

Y. 

ILEMAIIKAILJ^ IM IEt>Al.'^S$. Ill luan. Ri|i| 

mill jviiwii yiigrtrliu-n. rrtf- [rlul elmi:. oiu ihit full ]ILuiikie«J 
rjEliiloEiir li nwnr Wi'h ™»llif<l fir*; ■"!<! fi,ir #. ncr. li»^iHi|r'ii 
TrpcvcLiE'/ }[ui, Sfh >[ln'7E Eildfi. uppcoAic EV>f1uni 

Mk». _ 

OLEl'l-Ml' ViSEItijr TVlIi^VEilTJMl ^AILIIA^^• l>rf«t e™H- 

Elaiir Milt n nliiitlE mibHiJiil-. ^lilullil iftlElEU. -Cwlil kUP 

(III RLiuruT 4 L and Trr< Lrlnl- ClikEln I'l itirUrE, lErinir i, Hiih'- 
iblf-, Kmm. 

iF.'lil]! rHEJtlESl rri'Ei^Hlraim EirU?rf.;l •nJiJ. ■|ir 7(ii- 2 
Ui'hIi'Ii. iJhiiysii um; frli^ ILn.E* (4(-li. r. l.iiiei-. Tml«c, B(I3 
Cjiiu'w >ii':ta-i WlPi 

CAHirnV I'AI'MI AMI UlltllUMIl-llUT dlCKi Tr™ minu- 

fUKUtUr. 4t«Oik fjtili KUti):Jn -hU4-. Aillli-irtl±:|. 

Piyiltll il, I'j. 

Friiy^FTruMiv nHiifni tuu ntutri iik» xu. t ittfniu- 
(C(n LWUi L'dlur EnM-IEJ-lE-Et-. Julin Vumi|, 4 'jtiiJiAuTir, X. V. 
l~TTTk Ijl, 

TII'EYVItErEllr4- ]bciil lt4:liliLpuiii. »l±l>j: l‘ultrT:itFl:^ IElIXi; 
Fuliimai'ill. [IfiilEi'iUJCf. ILU.IW; yiiitiu l^-iimliiEiF, $lL*u; flll-rin, 
[liiihmiiKibi. t^-^.iiii. |A i|:iyi‘ irl:il nn(| jrar"j fii-iT-iBitH. llir- 
ITOL TkTimillitr KaHlJlIgT. IIITil. !|J. ;iT IVe« UaiL ai., -N. T. c. 

Ttl'irEi'lll'JIMI-;! — riTtTT kinil qii 11 k- niirkn, orLiu euIij E«r 
litaL Ihii-^Iii l-inj UBizr uviinyl. ?$lLtTUW| kliyrrlitf^ nn HkOniBnl 
■jd.tP IPL ri'lfliw fTEKTrEjIlCr Cd.. 20? X. Till i^L, RL IJIIIh. MU. 

I Til HJHHIZlLUyJKliXlJ iriLli ivm .,1 TriH afAiic L> liiij 

A lb]pll-F^J.d^ inMirtlicT. Hill h:'1jJki ig puLnp bIiu bIgL [4fmi 

|T4C/f nil^ly nidUnl iiiuliUlUECLbUrH uhA ilidbrB. Any iui.u iiii nfi- 

iw.iBF't- I'ni-B-li'iiMi Hqrikln Ikrt *ni| ■»p-|iL4>?lr lnf«"intlcn wit r^i 
A. n Aullim. 4121 TTmt EIIL F!L. 4.IlhM». 

WIRE4.ESE 



miECELLANfOllS 



LTKlUtF. TlNXKH^i IV|A1.fl fSlKT TAlXTBItK. FFBiElrtUni. 

«(u;" four -inm U-nnri uiJ ilEiirr: oiir k-Z 1w(ik- 

TiqrliBK Jii llibiiy iiiLtiula, 1 (jl i SKUtU fTJEdii. TtL^i 

ai-W TFEtpHU. SrnillEwtHcrn IjrtiiiiiJ Ijf T^Em, Ttria. 



PiiAiTn.'A]. PiEi:<rri(ixR fur ‘huiiAinR i»Liiiiriii bHim 
imhll rUlL xjiil mujiuEBrli^rliiR wmifl Ittm- UUIIF^IC hOEiii'r. 
'■‘^BUilt JBRlvTrlTKHl II EllT. (Wl CIABB JlUl lllf lllIrC. I'rllV, -flfly 
IHH IW Bfllpmia. jlpcilEl tTjaifil. I'iUpb- bBf lJii^, |;|i;i|| Cllj', Ilf. 

'“jrErllAAtl Al. mi,llV|?(Ut. JIuHUEiU. TUoI, Ebr JJBI flEli^ 
lib^EDlEiB, E’llmibH- ulAitfuJIy fiiniiBlipL Jtrrkdlitn viy^t- 
iiwrliiE ('ll., lUtijiii-ii i. UuM. 

II1''M IILEEKH UJ'- LI.I]L4-:aEX>. ^UrIciJ AppurttHfei. jiiHStSr 
MJmiI IDtihIIiir' Ai-Ir. Splrtl Jjfwiri-. £fc-*|H Aclh, I lipiiiiUTni. pilff 
immln i^ki. Fek. J, P. llpiriu, £.i, i.'izdiui .uiu., Tuill- 
Alidpu]!*. IhiL 



EH ^Ih.iM-JY TiIaKI^E: mitMTILAP Jbl 

TiiEbibly ]iiM >|iiii?:R ^lukuiiv line leue lnr 2ii-. irl-i] U nKnllia. 
IdF. IkllPHl. Ilmui tlyplfti. Mith 



KIL4j]ri AXE' TA-.H.TIIA1I WAtC[|l>, ].7 Jm»l. S;. Tmtifp- 
1i«t En-j*. llrcllrAj lyinliSD. TUUA. 



-flXFlSfli Ti'-i hlTIi.ii' men jiun nutiL plerii. IVyriicLi * pi|iu4- 

liT. AlTUUmi A ElllplllUrrr, T T./iniAllir 

r Ai Jiiiii kSlekf E'jjYVDiiir' (biiiu fTTiiit i-. iin ifE^ 
Kiflfi'le, ]3r: iIuecu. flfc; baminBi. J" EKiytpflU. FaIiij'b-, IB* 
Tliul-.-li(j P 'l.niy, I Iwjlur. IPI. 

TBAX'KFEIl E'INtITNA pu irpUi* ei.i«, eliloillTl.he. Hifji jiIIIl-IEU, 
lEr. Xfu iir-u^eH: iifTT prunuUe. 21 u lirliiKB Eulj InelnelliW- 
I'. Jicninn, sieTinTltl^ HUm. 

KEhlElil i — My ilH NM -bitEfl lini^l tiEiiiiih, i Jkrie Ftl- 
l«U(m -Ef ippiicf luAShij mivfi *ini truile wcreti oiiti 35e 
■PTtpUll. kitlrlirtlllll (TlIRrkntfCl. ]J. t'. IllUliRUll, ■ 11 »IT( IIJ|ljEe. 
Inii. 

""I'iXE iKHJ.AH imjxtw K(l]tirLl.lK liir nukluR 4.4n|JL ll-IItd* 
all IWlA ^lei.lMlIlip Pli -iTfrB, H*||r4MnE rhului l-U Ualrh rllib, 
ere. l iJ nrmaibm. jhk ilEi. lElllian A. h, U. 

wn 4frL’4’b:;flFF(:r. ieiivev ^lakixc- rumiiu* uiui Ttuiiu 
bcuk foani; Sjc. PkrihE lEHla;. CJuV <.'*■ IT 4 A 
^Riena-finh^ Uniutu, Xuli. 

4''H hjUl4~A I ■ AVA LYEI^. iJUutuiiELiiBl Ip'iirniiil^e. J liiii[dERIIi 
HTHinIn, MLIbum. X. J. 



BFEIXlli' 4JETKH— iJnr T A T. pluTTlW "l(h lyl-Jl nUlbl 
■UuphtapEui UU.I MEIillig plLaie.! buLtiJll^. 2HP PliEUI. «4ll|4(tei 

iAiT*- C.'| |lmn*ii ]I1 ItTnailun]-, X e ir Turk. 

BXAAEEE^EN 4X}f'l'i;il WEHC Sei IP. P5p piimul- fc‘ Sii|i- 
ilu iJL l*'ullHi W Ii . 

OJJ.^ EHJEY SkYTTi^lEI]:'^?— (i^L vU^. bUlwIln]]- 
1^'rn. ]'>iii3, Erin 1^. liiilL.aaL Aw.p !HilLi., IhUiia. 

EDJ:THI-C AIiFTLY rw. CmKimlcLlQ TTitJi hrTTH uWkr. 
nrt^ru^; phkI i itah riiir yi'ii. E, V. W. _ 

WTBEJ.EkM Tn.ElIHLlPHY AXIS EXniM^FiVn liliehL Jn 1 
Liiim]Lit;li uiiil prirlJrnl! iiiiiiili^'r. i.riil l!^l9i f CJUHIIi 4CT- 

nn’iiiiibiim 4^'iiimi fur mil nt hig.iL ttiiiliriildL Ililnil^UillAL 

i 0 iji Kchiwt, M ririh A^#., ^t 1 lo.^||^._ 1 li. 

''■WAKirHTI- urEni^Irl-^Jf A ir^hrlpH alii^ ±liu|)La «- 

jJ^aEldU €rf lilt- CUilirMtIOII UlLl 1119 tf lllpplt HIlJ kmU»llllt>TH 
wJr^PM -HjiitiJniKiilJi, 1*110 ' ■l'imIIiik uLiiil l-n^^jli^ up L4 Lw .hJLfcl. 

'mil UnhNl- iJrmxlEBjK «f n|i|ii.n.la. dlnininH clr- 

*iii\n and IaMh. Ne^on llF.rTli«ni. H H. llm^p I'rln U 
'Pspuli.r 3Eei.-]djjli'a Qaak Dope.. SE Widblnslan 

Bi., llidraEvx 



AMf ruiLJILiLA WAXTFIP. H, j,en(Eer A»sfi;mnH of 

an. PEI pupebiiEUEid, ail-. Ji. f. nr.ijfPKi. lan* Lpue.i ki.. NubIl- 

tJPI^ Tw.Ii. 

DO IT T(tllha(!l.|F, IVIFATF FLI IV T«ir ulJ mim due ^lor- 
j|iF raNeiT. Wo Mil runibPi rtrlit knil J'lRtet for uiiy Aieu 
JHl kind 0 ( fllUMv nillen- t>«r on Uie niark«. WrlEr m tm 
triKR ieMiir riie od' plRtei. peeaJcil unJ luubu nE FiRiieiy, A. .V 
jii MlilT 3S1 ]>euttlOJi|i Ikl., E lilrnp i. 

A.vV Fim>|l-LA. lie. Eepiiru XoTUiyOllr, :iE|Efe, 



FrilU(rr.AH I’eit umhlni. Hu. bEilalaiio Cnmpiny. 14 LI 
IwxniMlov Ate., A'un- Yiirk. 

rJirLIi^ JClHraifl, PEIZmJAs. XOEHlJey. lluilP 

l^lBET. IThk FF«-. Illuptralwl 4.’a(|ilpE iPdlUeil. E*iiniJ Oc 
HRITiP*. Ikpt.. 1+-JTR IdtH JOth fH.. Xi-ir Tiirt. 



a,0i>l FDiiAirEJUi:, HlA'JFE.'i uiiiL EEiJe leuKli. Our 31* 
|Ml[h rloLli biiuiiil Tuluuiu WLly 4*r pcu(»lil. IBuLlBfacLlUii jUUT- 

aPEM^ or moner refluHIbl n^il Dlfer. JInillw I'nulnr U.e- 

--hRiilre Iiid WH -n-lll hii-lliilv iTvr uUk- rolupltlO fl.H IbHEliOllimi- 

I* ItniL'iE axi I'lrp- IkiEltrlei. iVcIusHbei. 34 3U V. Dimlltm. 
E:hb.afii. 

BDJLLI 1'4>L'K OWX m&EJBU Bunemr. rim rod B-UrrHe UrI- 
laiT- ISeIj. a.rr viBlljr mu-UnilUriL liy uUJUliU. llUl: HEti'-l Dd*e. 

lfH '7 lEird JEublitr lir. hJL 'if i.ij*tl* ind ln»lT'. I'•.llu 1 l»ll 
Vcai piid Xoni-ebirttirr UmiUut pMi. A>ikiIu(c1f piinninEced- 
EI'H'iiI Fnr 1.litiE|af riiiI lliilppin viirk ae irail aa fUr Vi~lr4lUI 
iHtillcaa. 4i«i- rite .?t«irici» *(iElELie4l- ClrtulRr ipd in'lrn ti" 

aftjUM El uii. .t. M . Kiiiiply ru.. 25E PepfhiiTi Pr .. 4'htfn w. 

SIECil.i.'^nYl. ari'ElEXTV!. lEErCH.tXTEl, CILKFKa. Keht- 
-r^iiljr. Lhim l.iillr iiiiniiiry iiitiKl Imihh txIL juilif Lie )iiii Pi'uIlA 
i™i»'rtiiit thliiif «-iitcli r™ wJ’li 1p rerntniiwrr Mi Iwh "iiinik 
Foifti IL" will enatilu i^ui tb lenll AnTihliip ypii wlili Ip t«- 
imuiLrrr. Oihj PU|i pni-rr. E'liil]i lH4=ilii, f!l riBilH. l^enElnVi ^ 
■™tl. A. I'. ^lonfflT- ]'. II IliiT 1T3. Alltllt-EiWll. i'k 

spe lutixia 3 Ff>]turi..ia umi mil iii^iniu4Ei»iA ti* hiuL-ii- 
ttbiR. impLiiliiiR anil nliirlai Afvwpri, iBanytB. Ble.. Per jewFiry. 
lacj linnie (lorLi. IH< pwllti. I'. Btitca. aien-kELTlIlf. > Llnri. 

4:]3JrA14tl I'*!:.. X.l.V'T'A — Lla-rn e™lnirlei| fnr A.MEi — b[fE IIEbI- 
Lly rdl — |ir* ylK] — T'U bcUei irlJe, 13 Liieliui Loiif tm lae. 1 

ImIiEA lyliac, 21 jllL-lu-B. lulif Air ffir. — }ubI I he eIiIbix in- APEnrRl* 

the ii.nnB — liunr^ if y ii -fti-nL «n — r-enil rtnmpi. I.. EIT Mnt^ 
^KE« RllkliUiir, 4Yih-.ipii, TIL. 

DE VOtlL ovrx- IPDHa— IL lIh U EU fT dillr urt^n^ ”lnSr- 
rOH LL litttJU I# EIuLUIL t- Auh-Ihu ran ilii llm UEnrk 1|l biiief 
L iblU. ll'rlE# fi'ir Iron bfiMhfcit ainl piiniele. 44, F, IEt(teil[ldi 
Lhnrl. :irn. 1 Lmlr«, 

ajtPVIXin- FEETEntE! IEaCHIXK 3Ie ptTPlliJi Tnm]. Wlli fEBnL 
F.llra llli-liin-H ,‘ir. ISuiieU Jafi, Cu.. ->JpnhPlJ, 3lP. 



FHIUXII— A HARIELB.'IK ■PllLfBElLLA. Ibr teiH-Tinc llih fniiu aJL 
lomli. Bti^lpt LTr. It, iPeltknigr. CTiriIuh t^iir. Ih. 

DEil Ud-SKY IdAbLElL VermuLi iHufc uoiualiuliii FrerTiiilnB, 
l-lu, RiamiBKi y.iie 4 Co... flimiBjfL. X. J_ 

■'FATTLST HENEiK aX|I XDfJ-aEXBE." Ur ''tia-Hl .m] PUil 
Pbeh ic b, miTipimJ, rtee. Oliil R LIImmi. 4,'IeeTlRn.l.. O. 

YU11h All Pn Flf^ JIreuI"*! S hJiiiiCJia b mitl rCE bue4] 
A- a, Hllllln A 4.>l. . ALtJtiA iIrla, Vr. 

ItEIRFini. iiTAMF IDlAjrrg~~imimA. Ji. A. JPEOmii Bulttlur'x7 T. 

4 :HU]iE|$|] LaIIK-LK. ± 1 M lur ll.sr 1 he 3 inrfi«: miDcd 
■iijiriiere, ahjiudaril TaIwI fbi., I^k An-ii 91 . Fhlli. 

'~aRVEl ]M|( 4.1 RC4.TJ.E! de«rttJnff~Uur linr Mali OnKr Flia, 

TEoi au. auepiuun, Ph. 

" ll,l 4 n.llD lLPrFi4:HATEP3E FCKUETLa, njiiiiilrle ndH 
Mtinfc tSf. ||. E4. HibiliiMEiea. rnijiRlrt, iinKIrn Rpet. TVI* 

4!lULll nail— E'ATALChlliE— 'Prigiir Iter. LaxHin 

AguariuniB, li^rjp r. VTli . finjilH. L 4 M. 

3EATL4PX DRrprniTVK kRRVElK. AhwJutelr lelHUe, por-' 
Idpiliilnue HllefleiJ. [5n Omii. PLIl Like, Cub. 



2T CrttKAT ILRai-TK enHuni Jfutnij. Ere "IlMLnb-TVealUi" 
xuliiteb . E-ierrenre. lEi-w. 

, TIERYK TIliil’HAMi miiJlllLA!?— JLi- n« pu|)t rolUBi* kT t«-' 

Ipam ■ml Im4e nereellL ElKtl ■MUII'l, only Ue I'KpaliL. WrrtJb 

Iliiluiie lOlllBfoetlHI ElIUrAnleeJ. aiieudil- Idtrhai-trBl IllieBt pn- 
eliiikJ 3 RionEliu jf fuu iviiirii iIiIb. 111. ll'iJrr l^DCLrrveiib Iiiil- 

iBUId, Ulrh- 

-itRl ■|r.lS.^t:'H l.ltY'K" — SlriREME miile. Mtiidi »cfTLtilKf-. 
He. ''llute 41cpiier.'-' Knuueea I'lIui. ehubu. iLuea. -nr.. 

ICkrLjUT elEOll llie HIV. 2)U. “auTik-rlllU.''^ Itnitp Inbr In 

ui-yilUiiE vLSLbc4J4. l-irpi. liir. All -ie intnvime, He. l*rqM3a, 

BihA. of FTEipri tm . lti-e in|er wiifririij- 4 -ei. riileuo. 

ipixirr— n:r>3 CLDVYR: lynm lln Aplarleo uf E. C. Elkt. 

Ri. 4.1ujfn, niinuli. Pend r.>e liiLI nutEluiiluKi ijnl jUAfiifil 

I'lltei. auirifiln by liiUll, IriL miEB. 

mUxTAl's l■^:^S— nuker l>rtM -neld i'Ddntfd: Kt«lnl ILdLI- 
'l.ip niftr. la.n*. tyr imLL Metouillle j^ufEply {.'umikiBr. laiL X. 
TUrler Ar*.. .m, I,t4j]4. 

WTS-- Prtu ulceufe -hiuIim, ue«in cugliH. Dirtu Cmi ErtcKupt. 

ftrlp ±0 iiB-rkarwfl iHcdr.inla, iLlr barli. l)V|il- I fj T!. C.'l.indrn 
llarriaril, UiianiAr. Vb, 

Bl^ri me for ««r perTm* fernnile: r -menej' inikey, Eniek* 
Xuiellj 4X].. 'Proi 4FII!. ren|jr«m. ]lp. 

fJijl'Eb UpiL furiuuU. 23c. iburbe. Speruiiijunub. Ftiiik. 



?OPTJLAfi KECHA tries ADVERTISING SECTIDR 



T^TIh OV^'N TITErm- a CiJiL Hidl. FhICC I* 

«iirj. ^ r-nr j awnn- ■«'. Ji, rltnr. 'Ihini MLwfi^ Jlir- 

iiiliurf. 1 *^ 

ryL’FKs. LMLn;rs*L l^KSCUi^ pi-rnT mttft L"r, j, Ji. 



A jl\'yTl-3^L -r^li bo^Ji'_ ^L-C nviF P'-fVTni-HlAi: 

Uhl^l'L ^ jnfc, |iL[iifr.;ii|i. ^Ini'K 

rncriMI. KTr:Kr. I'Kkit l^&niDi. 'lifiiLfli. 

4'iiciato>^ fieir. t'. Tu- kt rirL^-lniiL Onlu. 

^\'YlkhljV d'A}; irAt;!' OHOJj irldii mj Ilmr:: 

#l-rliJii|; PcLth. tl; PUd.i'lmi'n? orj.1 |dl.rilCULl.ra Fut ^Ijhil'. 

T. M ■ [l«T. ILn ^ H. A'li- JF-I II. Fl|.J, 

JeIEI iVIEb^lL — .l^liluiilj llT (Jiwiirrrnl pmL irM fliiTS lutiuli.v IilIiIL. 
i;ii.ill f <;!!■] w [TiJIll.jiij., y. lil'JliLd^ Muliukk. ytiFliii.. 

J[nTHF\ L-FFrCikK 1 IA|■EI[^■CH, ^Itn V 1 m iFldC 
KlliStll. Aiiil nLc.lbr U'cnrtfri. jnif £a[t. t'lLllOflUC' Frtr. Wy iIhi 
liiij n^nk: JiHrfednH. mrn^ EUdci, alc. HiciiHh li- Or... Hlf 

rilLifj: IM. 1 '^. 

_»TT n '^‘IIAT T 3.1T umlP r "T^cOirrlrjn.'" AUtlK^'"” 

JC.isill^tlKI'a. LKrilno.'it. * 1 ^,. Ii'inlra MiKl' 

PLI: up. 1 -TaiiL WhlaiiTi:. Hrftiihjj, ^fip 

1 nrl; f L:t. 

rita LATE TD CU^^IFY 



kbit KJ JAT I saV -nnJtJ _^rFT 2 »iJ:tn- '■ AltLiUm. 

S.'hAJ" J?( ilLLJ^blU l■;b;S.Tl^^J, Jduilu tiir ipih'JiI |ilirpiL 4 f J|. 
nElb hlch Liin liqp. d^llt ruV- ur .Lv<n V|.'.r luTV u^r^AJ 

hUjiilcL'.l ]yr| uF ihf FoUAifllig nil ItiWt Vji|Ul P Slidiin. 

(.UJL |wr Fuul ii Eyi-ciiir v-ll[ til ij i^.-, y lu. :i:^ in. 

4 jii. Fie Jur. u jii. lu It,. i;!tt?— -JEt. biLn.i iv 

l^,|PUi' tuiUilfi' nil iqiliplr AliilLTy.h tli J(^.|k rilrv^m 1V,U|1, 

HILVLli UJhiJUJiJSf AP FJlPME. t-rlfl .LjiIj“^ Murr" 

^.it mjli H i™ jjiMifi, v„,„^ ITl<«kk -Sii JLiiiiniiir Ilfi^ibJ-, 
^11 J Ills (ur i--lll ip.inpl± lulbnir, l-TflKtl lUtiiir l-l., 

J^'inilhAiTp n. J. 

]tl r;hi|bh;it For tiii, lldnliulum., hny jj^r- 

hliigiiiii. r- .i+ J^uipti'4 I. 

1LAK>E uiniUHEK at JHFiM}:. EUh urr£.,^ V.JIS 1 jKCJu iiuFIrK 
On. JJI:^^.|^. nUrrur <wih tj (u },■., Vuii ljl iJlTFr .i aEi..^ Hit, 

a: '.r^I bill Hr vibll 

^ lIJrrnlUlll lny* lo I&I 11 ; pIk luyir u vmlKU 

XlJhil. EiiM. iiihC Ifir. trO±\. i-IiIm :iiii 1 ii^ht lEDluUici AlaM\ r,5 rI-IH^ 
dliiir I 11 |J?ir>yffr VdiiXi-H mi fIl-u, iiirr hrtti Ik kI"» r.n.l nn Ikl 
-UbJltfc L I■nll^l■r4l^^l £:■>,. ]-|t^,|. ;|, h^l.lk4^i||f K i. 



LKNl.r H.-STi. rtOijn-U tirm l1iuiim:i:I UiU: 

I^L-Clhw. JiiLFrhir 7 ^ 1 :;^ iik-lAil sUlIwI, hliimlllUui l-jh.- 

EJIT ^lli sll:iulirnKi|i, fUlTJILIiMil ixminr xiff. (X Hr HI 

JSnHiitrrjju .\p*x lufk. 



:iLjJ K|wLi^ f'-KplKf Nr ju 'lU- 

riki^iiidiii ]0. ]J uhih Ji IL. !■. M.irtiit ^l||aOltK V.imUivA 17111 

Uiiqrnni# llLjl bBjjCie- li:.i HjIII dmduj^';l. .^■lrvlllH1 iln- 

I'lllri* 4 'ilii|iti|p , \uryvi^|. d.'i, 

M1» rirTfi™ iiVi.ibkin'FUjL. i-m (,ti. ij ,„.i„ 

Mhl. MHilyCum yliivK I limlill^'l, bill ISiniil liurliioi. n|li- 
l^r ■llijiili 3111] Hpiitlltr. r.jr UlAildi. WInly rixpInT^f C&.. 

Mj rl lu A i^u- j Itwvlblyji. y. f. 

'■[jm.K ]?A^fcbV'" ¥ (i^L. UiC-llniL, ill^^ NiplA ('Aliu-i^ 
rurmvl. Idyir vfn' (Mill]'. Wtiflii I IdJ iiiuiiil], r.irrv r. C*,l m.]l- 
$:is, Fa: riKuljj-. 'Ui'. JL LPiLdUmlrli. FitrftT Jlmv. Wt^i- 

Ineuac. ]i. t.. 

lllipsAT ^FrbJrJE^Ci- Liyt! dr( lilivlrlm] S|p^lnHlr-i. jliDlIhllTIC 
FrirsilKs AUCP IFullii. VllH-ii|.s-ni. Elr. Kidv Hi Itrd. ]|j( i.'jullCi. 
I<tmr Mhiiliy iLTTSI.iry lAIII low'll, FpjIIoiiLiIh !im. IHyiiiInnI 
Eiiitrli: W iifk]^ IJ;FII JJI j^IiI aidd. A^(■.. Kurliir. WIk 

FEAFY 4Eu\EiV: lib-Srll-.I.irw lipj- rmillb ah, pJL ltjuL 'iuciI (ur 

Ltyb iw pnirnr H'liii^KiAri pjT*. i,iir lA'JLIiDUa duliUltir pSit.l. hUddH 

q.-jli*. lL,.|.ip.cbT. (iltIL hl]i|i. ]JI. 

AI:F:Sts niirir Tlit I^lil>1lw''7\Ll^dLiw' VuHl^HrVi^ 

I^Mhlnf F.',;ID. Ih'li 'O^rrudLrr- dUluAild i'.iiv jml .hllrrur If. tliu 
g7Vl1CV_ I^IKt riF Itit ZJilJi LxiiEiiry. Ilrrir -rn# l^lTf- Oil f'llh';. Hcllj 
:^r (1 r hyiiiiilwH. irliiriii.] i.i|| flM «vVr. MtliUhl^' ]irliiAjiiL l'J|i 
<11.. fin I, , 4:i-.ie,is>. 

lUTTAlN IHLAVi lShdlK nF S opolf. 5 ||.' ]i.”lujrjiiP Tiicliiii' Hub 
d-r LJiir iirli.nr. picl C4mj,.|],| fur *] !^l. IF. ]l. Murl,»(I, .PdfL 
I'rpldf Ai-y.. r.iiiopji, 

I'llL Aris— Thw invc rw^iiinihbC' jHi-T'InunL hnunrii In 1'i.vtr 

.FhflE I'tron FiriAfA 1 H'll UIEIII ON (udV I'ii-UiuiilH. liVrIlt mu. 
MUildi 1^. ElulWII. Alliilidi, FFh. 



I HLArri.iFrF TiAF'cepit Tif FEi^rkntful l»rjjbdmbii. liuFMiliiyE 
jl'K^U^'11S^: HS ITljSLl.-al «lil k. b'liullv u( ii'.tryE n 'ir.u.'4. tWLt.ly 
(1iJliihH% ^hJi FuliiliJwtil uliL-JU- ■>- li- I'lunwiii, ItikiViKA. tKj- 
liilli. MLnii. 

F'EH-AKETTK il.ECJ3I^ f3~-i'iI'PIl(u H UIi (nirLiriLi'nrlliiiii. 1-111.14 
n iKtlAd ZE i-b.; liiiui .L -.li'llr r.l' 4 -Ih. [,n.'F4i]il. Idflir, JlMinnim 
Is X IL^t, ^;l'w Yurt I'lEf- 



hYIF .llLiF 4F.^I'}(JLT.S ioi |il>l4,r. rlrjp. :iJI iiiikrp. i:( yii|bliii-n. 
U1 1^ miteioiir ijnci. Vilsoflier K iiEliie- iforlip. puvlPFii"ii. i -niih 

iiiiTriju’Ti'Li; FESriEyEi. Y'liwi^ »Tul TI^vh piI Fur |:;5,Pl' 

■Cloo. I‘. l?rxii.-1i. JEt-'iKit. JEilfi. 

prji][\|F:iEi.k!ii.'F I in I ' iu.k. iia i^T’EriTT' idri-Jili^id 
dlKLilbriL (IjjiIe: ]lsi>PHllim. Tmu liiri.ilE ^fArr.iid. -fmoi rwn- 
(bulb (yifiiii. K''!ir JtlrfAil □llllEL bFliHI: tllFlB dlUlibdl ypiioli: rl'E- 
l^T lilE. IVmly (ur djEnllSA i'ulUun; ZlLi.[ VE'uEfL. Udii ^Yp|1^4'-. 
tfirli IL|!I. Uu. 



liTfLAU AmuOF] fa: TtOII.Mli^: mrlE rr L'ki- 

isuiii, iHi-miiiilhx, MiiiilLri, ditnubivid, .w uihfr Kmiiurfi fur dJiE- 
Id, ibM, ii.iUc irrlm, Sei'il For llsl. dELio w-uiLni. K. L. lEi.nlii.ll, 
VflAIHi .1T<-.- ]Akt VLmm. N. J. 

All ARY J|l lEuLilicilp IuIIh him. iiiLlfii oiul C-iSJ, 

fiiiu llWhiT iirrunhE. H tl. FlpUfJ. ^-i| >l |bll. Yli?l|.-ilKL^JIIUli._ 

ll:VF:^7llllib: iivAi-iE. iiiiir-kJF; lib^ tpj: lOEilsuhibiE Fur 

K-laiiiii Fi"S ..S3. FHluir.I.iid. (!,i. 

IHV'iiFI.ITF: IVL'It "■E^K^■’' irJUi ' iHxyi- ISttiUj ' l-biiiurd, 
'”Arb bluLTid."' Olu. HUiiiL OlOlup -for j|]uiLn.lloc_ fr^bilL ,\IT F'-U-i 
l^|i!. Ji.p li"cil Vuik H'Jlfv 

I'l i]l 4 -|J AS"h:].^i ! Edl.^r'lw ]i|[I.Mi'bi 411 cborlP, urs lulls 

I Hildid.fi;. nliiiiiii' til yiift ii|ir [isiuJtipt. lultlriEiii For -j.tr a 

jni-i rrti-iH. i.y iiiRi] Tiif, jt. HinBDiTr i^yntr-. IFwiAi. 

?.l nPHTt'AlLL'', E'l^l'lELi- ffta tnr plmlogriTdi. (it 

iL.du: lou t^(4; SM let }(.U. ]>|.iitAit;l. IL FI >ni]isi, tlLii- 

dllll, [ISIllllln. 

PiYt'EFAytli: ]'(l;?rA9.!^ 7S0 f.idJ^nlucJ iiomti (rtui Sb ui.mi- 

IrJi-y ClLly I'ht lUlut. l'Iop>:iit ErCt, Jurdyll. i'. 

U'F] 13AYK A b'Kn' JL II IF.illlit liliplLiti Viy' Mill irLi ji 
I tiirptilii. WlibvlL-r_}^L t Y-od ti-. iEiSilptpiyl. 

“E.Vri'ljLUTHi.M-. ilV LPETrilKd-a'iHlAHErEIMtl (rT murliniiwl,' 
Ppiiil Mimui JQ- rliH Tiirimi- f^j^i^rri, $r, ; In-PFuAfi FA rsnls; 
I'illRlni.ls. i: >u Aplzinil-h. Ji..SU ; l.iinqr-IMpLpnrD. IS. Ito. f. 
McIhii. ^^fl>lj. Ell.t 4F4. E'M, 



|■Cll<■|■E.,Tll nlbTrululTiJllSts StJH Yht»ETd WnitAiL JiurLL L’4> . 
'Ti |.|LP-.:i.|lr II Pr^ 

F« IdhA'Mh liBin' i EFAnu^ytr Haiiillm -niAbuii, JfAHI l-jl-Ii. 

i;.i>, pdiniiiAi ikiiTPlii t:ii FTlurk !S1 , 1\i(«lo. pi^Iu. 

W* nvml»r ^ 

compLMo- f ilM 

P«pnlar lechanics lor 

Thfic -Luoiuiut Cli? ]3 ikiAiefl. llu riLG^(&ji(14 i 

^□d A CHTiplett biidex. Bintaliile for biudinr. 

Sl.Blj pKPVlpAtd 



iU Slid CBICAC« 



WHEN TOU WANT ANrTHVK AHD DOrtTKPfOW 
WHEE£ T 0 FINE FT-WRITE DUREAU OF 
INFORMATION. POPUIAR MECUAKOCfl, CUtCACQ 



N^ew, Revised, Entajyed Edition 
of cmr p<d^iilor bmk for boys 

Mechanics for 
Y oung America 

glvt9 plain dlrectiona for muldnE 
of Eirticlffl which Efelijtht (.h* heart of 
ihe Averiiiie youth. Tlita YoJunie has 
Leeji tLioroughly revlaed from cover to 
cover and improved where possible. 
Much entirely new Jnaltet has been 
?<Jded, PonhinK it tiA-usually instructive 
and inlerestins. 



150 MkIk 
12 i& Pages 




221 Ulnsilralitiiis 
Siu K 9 ^ in. 



Semt of the thin.g 4 it telli. hair to Inzbkc area 

£e,iL!d — fjcanfhtlsht — TTlEctric EjiuiTie — Soilinji Cvcie — 

]os lioat — CaiTip* bLuHin TarWiic — Csaiora — — 

TralLfiY Ci^utEr ^ TratleT for 4 Bocr^lfi. 

Didir pr K44IT Hmdtakr ir mi inti l« l^luhir 

POPULAR MECHANICS COi 

S9C WaablnjlDn Street CHICAGO 







POPULAK MECHANICS AD7ERTISING SECTIQH 






Shop Notes 
Quarterly 

Only one number in three months — 

But then ifs a big one — 

And well worth waiting for. 

It is the largest publication in the world de- 
voted exclusiv^ely to Mechanics, Science and 
Practical Knowledge* 

And it is growing with each new issue in the 
amount and variety as well as the quality 
of its contents and illustrations. 

No. 4 

(FOR THE LAST QUARTER OF 1910) 

IS NOW ON SALE 

Over 300 pages of reading m alter ^ including man^ special 

articles of vital interest and hundreds of pracdcai ideas 

from practical men, with about JOO iiimtratwm. 

SI a Year— Ask the Newsdealer— 25c a Copy 

Popular Mechanics Co. 



WsEhlnSiOn. Sirert 
CHICAGO. TLLWOI5 
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A Ten Dollar Bill 

To^Nsu^ Ease and Comfort 



Mechanics-Bankers-Clerks 

Why do you contiaue grinding out money for others when a 



TEN ACRE 



Paper-Shell Pecan Orchard 



(A CROP THAT NKVER FAILS) 




will provide you an income that will 
make you independent for life? 

risht fww — do sootetJfiog for 
piovi^ for the time when your earning capadtr 
-an employe wUl be Teduced to a Ftiinjuiuin. 
Ycm can makt a slan with a Ten-DolUr Bill. 
Otiit booklet, i>eflutifu]iy kHuatrated, cellB the story 
and contains interest] UK facts resardiite the PapOi' 
Shdl Pec^n Orchard Industcy. The figures are 
startling, but true. Our crchsrd lies in Baldwin County (near 
Mobile I AlabamH, and tscombia County fnear PcfAacoLal 
Florida— arc in the heurt of the ijecart'fit’Jwiflg diatirtcl;, 
Locsticiri, climate and soil are id^ly adapted to pecan cultsire. 

A dtEtinct advantage to the inexperienced agriculturist — (0 
the city man"- is the fact that bO eaperienec la necesssiy to 
raise Paper Shell Pecans. J4either is it neecEsary to loee time 
durine the cuLdvation of your orebard . as itie trees are handy and 
practically luko care of theuiaoLu'^a after they are once planted. 

Pay as You Are Able 

By Our ea^y |>^Y"Lent InstsllmenL plan, these oncharde can be 
bought and paid forduring the time they arc growing to maturicji 
the ptroperty, in the nncanitme, enhancing in value year hy year. 
The Jirst full crop should repay the purchase price of the orchard. 

Poultry Moat Profiteible 



If j'xjuarc inapositiontokK-ateun ynJUrpiVipeiftyimmediateiy, 
you can raise- poultry under the most favorable conditions, and there is no reason why on thia 
property poultry should not hH^ you 32000.00 or more per year, which will be ampl? not only 
to live in peace and plenty while the paper shell pecan (twhi are developiiig up to the bearing 
period, but also to take care of your payments, 

T Rinsportaticn. facilities arc of the very best. The tnAin li-rtC &f the Louisville and KsEh-viUc . ft,R 
passes through our la rids bringinji' the world's best marketa, Buch as Mobile, Fensacola, St. Louis;, 
CbicaRO, ctc.k within easy reach. 

Write to day for our special offer. If you ure one of the early suhscribers -we will present you 
with a TOWN LX>T witli every teji-acrift tract you purchase. Full partfculars. regarding si?i*, loca^ 
tion, etc., will be given upon request. 

We want to $e'nd yem our fully illustrated book which tells all about the enormous profits in the 
Fccan Industry and the easy temis upon which we offer these lands to early purctutser#. 



' — ssi. Write for the free booklet NOW—TODAVp Addrcia — 

INTERNATIONAL REALTY ASSOCIATION 

30 & OcnrdKm CHIC AGO^ ILX.. 



Gopyrirshted material 



POPULAR MECHANICS ADVEItTISlSG SECTION 



ISB 




Suiii.l III ^ii« iL -'H (.-III. i^ili-iK'uir Li» lU n- 

>[iH.|r| i- IfcirruLi*. 

Eln|ll‘j,-l,| |A. 

SiniU |ti 






lUriil MelI 

{Mmir -jr ITutal 



lUaHil v^lrciimj- 

-f>nr fj.W Ln pdycnL'iit. 



MAXIM SILENT FIREARMS CO„ Pftlttr BLdg^ NEW YORK 



SHOOTING MATCHES IN THE HOUSE 

MAXIM SILENCER 

See your dealer or flit in the bLiok below, mflil tfl U5 at once, 
and wc will send by return mail a fuLLy guaranteed .23 eal. 
Silencer lor a Chnttma» frci.ehl which will Shoot Quietly 
and which you i'on attfifh immediate! >v 



“I MADE 





tlmtl 3 dBT>v'' wntn Mr. Reed of OhiD. Mr. ■Woodward 
Earns ;$1 VOr A inonth, ACCENTS jiLI mnliinR 
Tiionty, y.]f , M. L. Smith tumcid -mic Wn .tw In TWO 
CrawfaoJ. mode f7.U} fjF» liar. 

LET US START YOU 

InGold. Salves, Niche! end McieL plan Imt. HToil. 
Gcey'a new elBctric ptaliDi machine plateioO 
vraLcbEi, jewelcj', tabie wair and all inEtal 
(toodL Pmf. Girsy'i nen' Roy^aL ini'- 
nieratTia rtocws, mrihod. 

Gcoda c4me ant inHiinliy Wittl line 
briiliant.huiitiful thick nlate 
re fld y tfl d el I VC r— WHO I iih i n (T 
PC Erindinsi Evtfy Itimllyi 
bnCel and DEStaucanJt 'wanta 
UCkh 14 pimed. 

Agents Plave All 
Tficsr Cnn Do - 



pie hnrijt it, 

HO 

oa teny (o do It better, No ex.ii*ricrice requiTied— we 



You can hire t»n to -da the pLatin jr 
.k for small prr cent. 



latbef vnir.k 



W'orfi, is 



and w-omcri 

■fine 

t««<h yCPiA. Outlitft ready ter work when leecivrsd 
MaletiaN ooid alxiut 10 cents to du {l.W wcirtll oC J>!n(itis. 
«■' I^imanJ/or filattnff u enarmaur. 

We BTC Ac-nponKlbl-e m'Bd tiuBTantcc Evcr^lblnli 

C^ft(7r ifritr ifKa^, Oaf new pLfirt,!e«tltnieinl*|a,'CLncu!nrR nnd 
Sample- Free-^ Don't -waiL Sendusypuj addreee anyway. 

CftAY « Cft.PlATJmC WORItS, 



JJI) SlaUfliiflrj Engine ^ h n 

^ • (Cnaplele ready to nmi *'* r* 



rVUUiV. COVIiFtMOB. HATTEkT, FUEL TANt. 1 FLl;' 

1V||£EI^ Nct/hxjc uHi iifionllnr. 4?pcralci l^uupt. 
SqiiiMlLiTi. iilhlmi .SlJEhinci, Inn llKhtcn. etc. 
hue loc liiinE^Tta nnifa'. Na fliBOUD^.. 'J'oniiaAh. 
OUin lien. fu.«rju.^. 

H'orEolk's Bull Work Engines, 

£lh flm Oiaaber •< C«DDiErDe. bclroll, Mkla- 





Vr IHXIrTS CRANDEfE A; CO. 

SS Dorant BaikfiDS, WASHINGTON, D. G 

aie j-ijjf Slit 



I'FRLCHTFUL SPEED.” IN J83— In ihc ytar IS!», 
acciH'dinfr 1 a l''ali:fU Sunneit, ft cLuli nf yoiuiff iiudenis 
at ■^Vellr^'Ulc. n -, orraPEEd la debate llie uaestian pE rail- 
Tt-ads. llito iiLJt cimilnB Intri JiPtk^e. Wbcrt rliey ftiJfed 
the tchonl Inkiril Eikt the use of :bc schaolhoiLie, tbey 
Tecri-^ lilt faLlowmi; HTnaThaljle ffply,. which i4 ptt- 
RtrL'Ed to this -:lay hy Alexander Ili'clEi, an dbeiI cEtLcen. 
dE that Flasc: , , , 

“Ymi ore -A'cLmnie In ilte ■of tke BCJiaDibDiue to 



Jt 




THIS^ENG*mE FREE FOR 30 DAYS 



pfi jTYD -rn n fcnit Sfc ihiI Mtiii pniT#i Ini jriiurtrlf 5 E''h CTiC 1*Vt I htl^ 

jirndltTwii li;ln iiiIh^iIi^ CnrsiU^ mwm Ia Hjuii*. F»riiliia'i| ll*'!nM!i| ^hip mjim-jildiLii — m.\i iHrt. up 



liiHilIni' HiigLnr p^ur 

irfj, Wfi r.'hip rnirTLiildiLifi *IJ rmt i 

, it— ^Imi'lf till Tn 1-h*' tffiwiJtnf 



... .1 i" HllRlllH 

^n>l ninifj trw iinf> Il'h wi ni uplu ii 'i^^uiujli CAIL run 

filTflt n turn #ndl jibut it 

O-Tf bolH IM1 riirnsn 11^^ FSiEihft niAil 
PiPi Filial •rlHP3|:ii, Li^u Ebimi iu 

ji- HBfMfc m^tfir rnr I'aqiiii'i. I^E. uh 

Tnru fni^ bcKik nni^l^lS j<ui n.11 nbmL hiiI.^ -R^ ridArCUl F’IIW 4.lfli'r. MrHbi 

J. fnOUFSDN & SONS HANTirACTUHJ.'yG C».,&OakSinEl, DEL01T.WI9, 



KITC-Ii n suru pnia jibii-j HTTr^i 

Hiompson Gasoline Engines 



AMATITE ROOFING 

Mlno'nvliibrfiiced. Needs nppaintmB. Scndlof [H^Banopk. 
BARRETT MAN UKAtTUlUNG COr, N-CW Y'mk, OiicaBu 



WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FlwD I T 
WRITE BUREAU OF INFORMATION. 
POPULAR MBCHANLtS CIIICACO 




Ctii-nkjhnit dtwn fnmr-t ptn-t. Ikinrlna nefree* 
L cmiiJiiL Ai|Ju-«*i|e Hi'iwl nniiii-yLLiiB PfkL W-]«B 
\ L9k*<iE EcnltlQB xLir^-Hiuj- juliiicd., uLIOCiib 



O^lhrr llElu^ iirnEHarlliirtilrif^ lirhC<-§- ID ITUulai 

4dh Hlhhi’ii. -t?S |iiMli>r4'iiKaBi», - In H Il-^I 

Hrvlilii L-yllliaeTH, |I.; nmr L->llii- 

I fiCi Ju II. ll£i(!LJ]«fl fltivrt n l^i.iii L pniDh- 

lln^ Tici luimH, tUiiuKK'ISi.'CK Lhn'i.i annv- _ 

^ir CiTHTlieTlJMlnBW^. Esfl 

TMl»tlAT1r I'b^'f^J-irlllirilHUVflLiTIII, 

c-fliiJ hiLI., A.li.‘43lHiL n.iiilitliu il ikLillLlio. 
rJuiLlp vbiL-u br03UI> Lvui-Lu||b Iuu uLiAUiJ 
,bet.litLLEU4.»d^ 



KiirlsiKiE. rte-m'h'’n| hrmt \rr nilLoHiii cnr. 

tTAi'Ul ±%[IhUi'iL H^-Pdk ifYiv MtiiilnE Bn J UMIIDDBLi 
uLd. DriDonirtriLCliu wuriinl Jii 

hunlliiir I'maLiiifik.hliy. HtCC'lilJ whCiInMliii firifth 
[» tln-^Ciu^leL lulJ. bL-Jkb4Mh LkU^Piilh'' 4rl:ild H-Dl 
DETTLOTT ENGLh’E WORKS 

AT4k|. iJviRHti MidJi-. U, $1, A+ 
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fi-tennf ■IfrBl'fan PajiftE-ur .ITtfi-h itrrifa 
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I uf are ifnlj* ■ I'I'.W •eJeJm Ihlbc^i 'hi sukp^ Wh Iu’h# tfsvraJ hurr*V^ 
mnip jIL lunuUB kiv ^r^ml 4 -rfrim [aiTU^ ~n^n/bV |iii‘-^i|^ ivi.irt- 

CS'lIi'T-^Isa, c^mj^nlnff ■Thf' Alil-^li ywtJ 
CinAAnX LIik uI C^"ihlrp^ 

■L£CTFI 4 TVPftflT [30 COXPilTT. 1 Mb >^Pln flimL, 1 E.W TOS E CUT 
'"Cnnrihac fiw lb»iCip«vlH#iltf~' 



ftr'UAtC' 4 i 1 l proper qnestioni h, 'hoL Rueb tliin.R^ in nil- 
TQidii orJ l«le;;ripliir «ir« lnitirjKSili'iEii'jr? TOTih inHiitf-liL/. 

IE [lEriliinK in ilbo Word of O^iJ nbivue [bom. Ii 
God iLid rttijgibril (liat Hia in!R1likE^'[It crtilonra Itioirld 

trave] ot the frifthtiul npoL'd ITj ni-itti iib Imur, liy 

nEesrtb, TJ't imuld cluoily hai^'t foretold it thraufr^ liia 
bo1y nToptieti. t| l:i ti [Irticc of ^ 4 .i±ib |<i k'ad ItiLiiboi'cnl 
linds hIow"! to 





iVhat Article 
Can Yon Buy 
at the Same Cost 

t]iatvill ciNotTitufto w 
fri'n'Dini: iind li-icJnif pIcBaurei >dJ 
edcnfiit-L Ibfi FecIpteLt B2 a 

BlSSELL 

“Cyto” 

BALL BEARING Carpet Sweeper? 

It redttcea the labor about making 
a CDiiGtant RMnicider uf the ^ver lar ten 
ye;ir9 £>t mow, and will gh'filily mother -wife, 
atater o-r friend during ail thig. (|m& Itb 
DLbcr artlde at a similar cost posaibly can. 
At all prices from $2.75 up. 

Write fur bouklct sbutvitig our must 
popular brfUlds, 

A Free CKHstmaa Gift 

Bur fc Etiiell "CycD" EkII B«win£ 
Swapper of jonr duflei* between now 
Janr !;» nend in the purehole ilip mthSa Cfre 
tueti/rajK daft of purcAsst, «nd w* will Mbd 
you FREE « tint leather Mud cai« 

with 114 printmg 4n tL 

ajjkh D«pt, im 
BI55F44. CAttPET 
&ivxx^£lt tiK 

II kh. 

ifxcsL hihI pair 
iLhiilve Carpet 
(wetn»^ Mifcora 
ip the Wnwldii 





HNUPE BALL BEARING 

Twti Piece Combinatiuu -— Ca*e 
Hardened Cup and Cone. 

Made «blIt 1 v the 
KNIFE MFC. COMPANY 
SiiM Dfflud Dre±tl BlJir., PLiUdilt*]idb 
SatdJbrJ^iia LJil 



Agents Aftenlioni 

AdJ limB CBcInln Iraiinry Itiii t*jD Ln ltmB± 4l HIb I4Q 

Hr nwl QB. T^vBiIrP Ifrc Inrpnt bwBBfarittirTd 44 CASDCJXE 

j.l^eMI'lNra Jt^HAJLATUS la \ht »liIiI, peuLu^ pniflJtal^ uLiV 

klBii <4 ■BoijIlDrliEhlini -ilct-voe ir'bteh *b bBV*^ ¥I^-r NtiD amhit vhbiIt4‘ 

jclllny- nihrii b£ Aeara ifuwb Ib 4r£ojDJ te^llvrir bB tftOd rdufcJc ajCliU j 
WcflE VB ludiE- 'Tcn4t«ry fjiBE kri. 

ACORN BRASS MFC* CO, 

Dept P. f&T N. Pearia SE, CluEadDi DL 



Window-Tent 



TEN DAYS FREE 

S LEEP In ttw bnalth-itlYlae ooh^ sir— ]q 

Sii'D IHmI. YOiL w9U Ii:«] &i> AJdLUerSESd tbe 
nfliL nuiroLi^ alter sleapliig' |q 

“The Farlin” 

tbK rrm'wlllibVTartiii'WttiiouS It. Too odjort It b anLlaotc; jmr -flblH eu 
mtiitiKa Jt; jtn Mvor iho ] l U Unr ilmfilSM. dutii;* of IVi Hod la tbu 
Ti'orld: eia E jiutout'orDridirr: eTeT 7 l»iir tin lUord 1o bava oiin. It niikrj 
eTOY nlloLLD.'Otr wi.iiapnl««1 betLerH-itionireT, moi^'Cleu mlnUedK treeber. 

We Miiit r-Dii tfl trf 4]nn ID dajri t ipelted. Fill on E rli« bjlIinrlnF 
-dnopiUi «nd mill It to ai tnUnr. Vnu ojq ahibiiLrin. S'l^ur 

iLi[ii4 and wtdrijrq oa Ehl» cuepoo will KrloEyiM^ nil I LItuitrateii 



IntririmddDa, Our i^JinniiiL-^t wny Irnnh Itattle 

Th# Farlin VeoitHatod Window Twit Cv., 

10 3 LTjrijr Battle Cr±ek., MltL. jr^iililh"-^ 



Indlf j 



Fur 
Teu. D*?n' 
FREE TSlIAI, 

JlttViriib MrnfcllidirtVInrtTrT B~itl^n 

iT^ V pwL UBlaJB4jn^ , JIIHL 

I ine fall pAn|i^Dli.Fri ef hm 



i;u dE jaar ■Bip4;i v 4«q -Off ■ 



J^ieaav jfenffflih Pnpsisr ifrcfluiDici 



Tinn’ 






I 




1(1(1 
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ROLLERSKATING 
Revolutionized 

Vco] Eia.'rc nercr known. Iht rrol Iny oE colic i 
nIcQCLnf untiy von h.kvn nkJcriiniitl .awny on. n 

tiLiir OS KEMK£:Db;"ti. flwtl p«rT«t 
of auKtloat, such 3 icUijfaU'ti! Him 
ol HcciiFlEy, ^u(!h aluolute perfection 
ofi>l«AdUimi Beuini)ara3i.n(? 
better on cbcirfkrat atlecivpt 
wliti [bnn 

'eRer ‘woeJieof+ITpi-M'i.'inM*" 
ter □ ld'fen.liEoiici ’’hiMi 
■wJietlen." 

ADlil.e elrarln t'llmln.flleJ.— 
EifLsii.-d nr Eiyrnmed. natles 
ab;ioLibtt']vl.''lip44KiUe- Tlic 
t'Bi'o fi]ta.l« n(>Vi'iiiRJu pnCUcol Eur the first liint'. 

Here ere the EiduilvereUUTM of llH KE?lltED¥: 
j. LIAL rigid. <iMU£Ortiblr. ncanipImiBa ankln 'fanci, per- 
iiiilliny-K extrtir Oa nnc snvnrMfti uihP! anklplnflli I>ur Jhnotiiiilsr 
pri vcb^lny jIL i^uw oC eItIii nwrpmpn> 

3_ Ond>- hil r TiUmb^r at wliEcIi^ and baarlnTi 1 i?nrni> 
ihreuylii'jt^^'hcTlab daubir llir kui nl ^lu nhRviird l 7 [M. Fnclian 
pncnnilr nJIniuiKtPd. J^wnlJufc Aatn anr m^aL 

Sl Mfinmtfii knJ tMlinw dial)' itit 4 *m£-* 9 l»lce ilniln^. 
3 luYil'lc. sifH^T QDalrullcil Irani ^'IkH caaL 4 fcb^«"j ICi aldir 107 kib^.! df 
I cirvcd Mrakc lidLhiiML ILTlJniii! ihalv fi 4 ia %ht fOCi! Of JlMU^U^E 
iba balanca. 

i, Chlrart ai-iinr' ruHw ruihlrw «llmlwllny all larJNld matinffit 
an SifM] i 4 T-efijcn[i^BiiVll if-rlnlE 9 hK«i 
3. Wht^E llrtl-'i ipiL-lfP illO) uE iduiiilErjni uiJ IfrSUce — ianinil^l}i‘ 
B^HJKhfr lhin Ibr^nJlniir alumti'jra "hrdi ui>l "-irkh «llHf i> tv die 

nnmdiail: fliiOr b^Mrr l3a<iJi U 17 uIIkt Bifcml. 

fi, Atunlota btoidlnij pjanjibiB 9i;:UU Hib* dt^lpfrtnF rnilHliJ pr 
Vi'OrlrUiitllP'r 

ON jua m:A^^\y try a |ulr oE XEtf N£J3Y'EI m\ 

our rat jp 3 m ura nu^ cmTibocfl jRd Lhc TR}r Exit Irul Mill lac 
Db^a hvffiv ihu wa xjijr- mum Lhiai a± cnu. i^llW lordna 

i^>F; "l Iha IncnUflu In ih^ hlFUf>' 

a^ 

KEMNESf SATE D)., txd - 1 E99t tlO W. r.Jiu sl. CtllUGa. IU_ 



The 1911 

Roberts Motors Ready 

Writfr foi' oUf Honriiome Cnlhldgue todltj' 
Motors for working boats, family boats 
aad racing beats. Motors for autorno^ 
biles, ETna]] Etatlonary work, centriftigal 
piniifK, jiTicI spediU pnnxises. Light- 
weight powerful motora for aeroplanes, 
fully dependable, and eKtrcmcly simple. 

The Only Two-Cycle nia.t Will 
Not Backfire 

Designed fitad built by E. W. liofierta. 

the ieadiivg authority on gaaoiine motors. 



The Rob-erts Motor Company 

t4ia Coiuubus Avemu, SANDUSKY. OHIO 





Motora and. Dynamos 



rTitUPi 



HITTRICJU. SUFflV m S^LIACC 0>. 
at hra 




mm 



lOO^PROFI 



P 



vieagisFui ntw PAjinitj Gi»Fl(f f d .,. 

Uim uuiL -poi&en. TKHu til w 1-^1 
lUiiuuuteatrBD;, Fn Uv irmiti»iir«4 IIu-tiw^ 
wL™. wl Id ™-|tli uTie j[.Hiili-piT| nh 

il«.r,d4]Led<Hl:l ColF"* la l*f Mjn- 

pl» ni- a-F-O- S«.thh Fi wrri-k«.l» titawfiBa 
irOlltlQ. EfTPr^nn-aBUld ifSl li- ntriBffn. B«]l^ 

iLW riblHEMTi I T jna wriC 0 ‘Di< 1 Di|fk.. Hiiaifr-lfl 
UAfl HuIIIBD rSnida FrVif^ 'tO Md'TF. iilhilIA. 

utilities supply 00. 

lUO PJ'jQi Si.., oiMcassin, OPlli- 



BALLOOH— The 



FIRST FREIGHT-CAREYING 
firhi 111)110011 lo curry livipf Icciphi. 

ITSIt. -wlivn J-Mftili ri1i>in.fiolnfT sriit u|i a sliotp. a d«k 
am I A cock, 3 I] dF whicti landed uEcly. TKix hnltnoiL 
verr BMTljilr I'FlU (iTt-t huri'All Ijriiijf 

n-iicejiLl Gn. a hclfoDTi W3S a yminj;' French ODlpralijL, M. 
]Fr3iuiai!i rilatne ifo K^.iiht, who msnJ a rtiiiLve iKKlIuon 
Ini' hU. llrAC Mtcmnt!;. Tkert on Noveenber Etl, he 

and Itio MaTiirin d^Arlandca inaifv llie liriit in a 
Ii:i1lc;iiin. TTiia W 3A maiLe ia^ a hiyt.jLr hallaon, and fire 
Tvai lient hniiim-e ra a bra^KT Hui^]ivni.1i'(3 liencftth. while 
up ilk LIlc nir.— Kanini; City JcniraaL 



ENeiNE 



THIS LITTLE 
DO TOUR WORKE 



Thii wntOerru IIEtcln aircooled, enalne 1« • {wmnlfi^ 
TioriAhle [■{iTC'r [ilial. YUnkni roiapk 0»pMl<;> HXi to 
ItHQ kiDkL jKr hone, llniu li«ndl nr foot rc'cr Hcl'lar*. 
Fuller A Johnama FjUIH FUMP ENGINE 



TtniiMihilB in iu 4 i! (tiriuinidHi Ixli'i 4 dl aLrnjilrab Ninn nl 
ElMnl len PiVwnr In )ii InhinoH! tnivnllcBln — navA rnfmi'j. 
fiREr - ■ 



I ^li 

Biwl leg PiVwnr In )ii lnhinoi:i! tniwrllca 
FnSEI ]'rw1*l hrl-nm! b^I»aMm h,mk, nlvlna InFnrin"- 
clriia or Riem lmr<yrtns». Sen" 9-f nm:* AiMrr'v— 
rtlLLn. t JliHHaWI .IFIL CD., 12 Pubifti ^ 2 UD 15 Mt WS. 





Buy D/ro^cl— Save MooBy — IVe Pay Freight 

Cur HTirtttLfcly InatoJIinmi pEin -of t+fiiJirff- drr«4 jm bU Ow iltfRki'a pr^i ftnd 

hh -exHniMn Int-tihlntiofi and repalrj^ Yooi cid ■avc* ib $0 

d£ yiMif £UFLMM>j Wv uvu hum buaUiri|| JAlUBt FurnAi32ftlH]i^ itV^ Lhirtyy«irt. 

JAHAHT OawH-Oraft FURNACE 

7ha Bawl HaaiSttu Crmtam JHsrfs fcT midcDcca. sehcoli; IwteJELdhurcbH, 
ete. It hi thn timni oeenenAioL fcTnuTe loo and nni'ci U^A.cyit of fuel be^iiu 

thn pBLanllH] "'IHwn-l^i'BFl- S>±L«tUi'" bUTAl VmjHj, hanl n- Hurt cw^T, f.-ndlivml. it. ±LL Wlthmil. 
rimliTBp .dinken Dr nny wuin. NcaiIm- Icai dllcdi^ki- y«e baBti. mv^'h kvttja- cFii/i othne- 

lumw*. hnL Mir. bUUD CC hnt- -pBtin- kMvUnK irkiam. Our plu of Dunthlr PAVTiMDlii 

OHLY^tO Dtf¥fM AHO 910 A MOMTH 

raalcn Ik CMT »ay -ulU to l*t Imtin.^ yPI+nTi reRda. EVXiey JKhfeTit pinraM ia Mid 

VrLlh fe ’‘‘UDlThTlty 1^^'* 4bRt allD«ei rnu las, IUTH rill tin YOIQ dun't ran Ray eUk tRirinB; from UR. 
Wo HBd eomutt" uu\£it, fVCrriH^i P'P««I "^lw>i. tXCi,. E^flrui, full di£i»-> 

tiHk 3 and llJtDOUl ltiraruUJL9rif>i lE RBAd yau tkii iBHlaUjlL JuliUlt 

WBite To-iur r'oH ^fn nzEf CMTAtoaoE 

Thotlahant Haalfn^ fioward Stw,AlerOEif Ob 
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A LIVING FROM POULTRY 



$1,500.00 from 60 Hens in Ten Months 
on a City Lot 40 Feet Square 



TO if\r (fPf r-o#* powlf.'j'- 

mnn ihffi im- 

anc? id'Acr. uM JI^JJ 
>'«7ET {Adi llM AdUC 

a pz-adry 

JHB. A.En, fin O' 

ACr in tA* dil^ HatJtji 

fs^t tMld^ hy 4Q icrfim. 

m 4ir« timpty 

it uianU n!rf At jK.p«r^jii Is 

CVl J'LjdA J^ciuT'jrB fTJUi s^n<# 

vf rAv sf pddfCfjf 

A^^pinr Tvcnmn^B-jfiJf 4^ pn4f 
pWQ^fad irjr tiiM jtjTHricaif 

timciiiU, stiff It can At M'- 
tan\plimhmd 4^lAs 

PHILO 

SYSTEM 




IfHlF lb. MBdlU.^ M MBii.. ,H poltpli. Tb» pullPi. f tad f dbiintSin ]*Thfib [iiHnL 3 iTf 

Mi'H- >hJT» hcHJ BMFTllB|E |. ||A TH|. 



IBb l-rtCL* HTUTKU IK r^UIE lli AnLEUfTiTB U*' £tl:n?IIJ ftH'ltWT 
THiMh piBnr r«|W^|M JUlrt iUr, jm'iJbB*, bcihiib |il lidiinji (tl nfi Lb 
pniilrpT ■nfif qblit Jiilhi Hili|rjiLH bMd nioiaUJiicvH^ p^Tiit 

UHbEIU^-Of hmqllri ttui -fcK buciJ l<i ir||4^iii^'L 

TBH JFT ST&tJ:i raTFHR- iLX BkliirilEJC (IF Tine WOBk 
^TCEll«llKT ilUL KL'III.LKI^ 

^In HdiBcttu 1 h« bnwdAtA bih murhfrt'InB tkp pmduiei. II Ullh bum 
Ei> liuc iiHHA iliHt ^Jl hd.1 <L, Jiiiw |ci AiKcb njMjrif bkk “"J 

j'j 'iT ’”‘1'^ ■ ■^^''''iljS'rtRtBbnht.I. It KibM iiLbobJh 

dv^Bjl twin ti> llllh« dr^n-Thbl nq: nrwWTV to 7un. [liii lHiHiTiim.B.niL ub. 

t“n hq-Irlhoobtat.b^iiin'IitD lbuij|« ttifl- (uuLlfj bmidiuwH Jn 
■dtr dbMT ■DdOllO]'. 



TTro-rcrjia bi(mjj;h.i 5 pi eiujit wEEia 
f re TBlr^ I n. « nf I th+n, a «|Udj^i IimA ici 1 ‘hrellfr. -ftiifl 

Eh^ Ilf q]iii. wry <^UAlELy, bjiiiKiny »,'r^ -5 # 

PQQDJ *LwVD IM Iaju Lm i L mrt.x LM. jii-ii-a-i 



QL'i. HIKD^TH.orjP M'lucn jLBT mu™ at Tut BArJj IW 

At BLhLH JCM’II mt XflSTH 

In a ipH« of tfbO nann.™ -(prt f-np fseb Hbil. N™ Emn-n ni|t IwnF rif 
li.DT' q4MCrl pcLOn Ih Nra^ «nJ tbo fo^rj ka»6 Jh Lni^:i|iitjn9JVB -hd-COTD- 
P 6 K"i Mhcb fi»l cri hen ar# uMtUi 

HCm Lfjf-li, ThK 7Ht \ r,J5 *TIIT™ CT PcrErttTttT FRUPTrifl^ 
toJI portLcvlANI Wifr^AnlipiT [Bbfrefi IMndOrf^il il in-iHi-i^iE-iH, v|. 1 ,h 

■lmtle-p*4*/-tn-«h.jMrrtH.-nri rT|TWl|iHlh IIihL iini jipcKi ItfithtT^Int, 
iin't 1-1 pn^M riE iU-iuLn.tii»F ibpnj&if ulL Lu-ua^bi^Dl th« TTOct fw^'m 

•fiATL t4 Tiftlrfh . 



LET TIE nUnA liir n tEL 91111 X 1 
0 rw 4 iftMi««m>nof Fui-i-H**. I.to -wivn all ilio cblbTLBTiii tlini nm 
rnLI j oereJdiM di IulIiiIiliie timei. wtieLbcr Iba^ eim th« litiatt 



ckiiHiE. U|pn.ilBplB trick laiiJ telCnv^H lo hp b^ kch* of tbd 
uJirionE. Ket pit land ULiiiimi wLlcJi yif||(f|p;| tlL«Ill 10 Bbl] ubickii 
AtlJjaiBtaB dOlulL. 



CirCCEFT FEFD JIT ii CUTS A ■I'BHEL 

Dnr Imnk idl. herr t4v Btiko Ltd Ihhl biwiti Tix 4 FStb bnLlIttlp 
trnqhlb: BDibl JlUYD B di>"'L dnj iln.,' In I'bB leiir, irinEHT of 

PBrntDCFa ]t Lt ||IK< !!.< EtnjiUMbJll- Llh qHb IL LfentP CdK YI^lI VLbuinc 

ffKn fiHu. dd LI Id ID iilHjp u CIHT -*|.|.l^qt. bay OF fOduOF^ 



DrB. nxmiiirH, Bins t {;e.th fiT Ht<;n ctihie!9 
Nb tamp rcq-ul rciL. Hi)ilAiii:drYir'r1i3lll'nKiOb'Br-lud.'lljiirEU' Iwrn 
I nf Bp rtn Fblckeptu k-Iiji tiriHHlyn uhimi Um id tit b.my jblnij o 

K IIT k . I I _ L . . _ll iil._ IS — Li_^_ 



am 



or 



TIK'/' iIIh} Lii*m bM ilw ho. .ill tlip chlctabnu wiitonRCkUllY 
or II 1 1 uuy ttlil lun.]i td Lin IliAm vbpHi p|*«il jL tbd hrmwlM, Dar 
tHHkiClVHfBU pltu* unit 1 1ll. rlFht ft} ntakP Lind ItHH lieHl Qjiii- 
ddj:i Lbiptll' tiB UBa'lB jn iLn biiur Bt b bHMt Cl LIO tC U uanlH. 

TtSrSIONULS 

Sao-nc cmi-Ain, < 0 ™., Ajwii ]»,. 

^LR. E. R. rillLCl, £UI[Iha, r. 

riuit S3.: ■ buvr IijIIdbt.1 yuir .■ clina af [ 1 hi Fri>ll 1 N 

. ir.BpTpn iiu.li. IE tL«B cin lif uir |Ii>|.iiuytiikii: nn rMliiir. ynar hi^yilcr 
tele. ¥hr±nn piiHi-taneD I hu| wb;h Y*ijb iyatem Bnf hH iJcraiiZvni | 
Suh.ll LJ thlcki i^ET tun ihjrn a. loiiii ai hdehnl [Bib. o'nib id 

icur IcuEiter. Mil id docBi and ab dai a(i(- a| [Irrc aannihl I nlif blvn .1 t v 
s r-Minri. Thb 7 IbBB ai.-Bni.il RM |ha. tMh, Bait bhorbiei E Bald Ih.u h. *yjd 
lAmn Ub harmb liB rtmr uv 1^4 !m V 41 iU bII I i-jn Ipmni Ehlji fo^n. 

THlfilmib-. A. E. liauiyiii. 




FbtWBFdF* tlhpBlni X riteliB Hi II. JUil, JIbIhiiiE I'onltir r^rlrat. riHlrfr riinl Whira Ibbn in Sny 11-pir 
1-«HI Pflifirr TLimv llrplBEloH. na r*n- lldad HbII Acm *( UnC. 



SPECIAL OFFER 

Swutf SI ^06 /or ariM 

JdS^r’# d^l■tK^ip(^cwt 

q moriff.- 

ly Aidiin'aqiiifl daBtei-BiA 
f PDfrcdBriv nwfAjJd □ f- 
^HnrJTrF ABTjm'ji£-, QnJ ojp 
iftcfinit^ a/il^lnr^l 

icAdii^ a copj. af tiim 

/olddf TSvi^J ^ 4 itiwi nf 
tkw SystMm Baak^ 



I'JfOtr .liCbJifi'il /'CIHrfilj' JfCcfrirnrcj 



E E PHLO, Publisber 

2623 Laid S|., Elniri, H, Y. 
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A NEW BOOK 



11.00 



PATTERN-MAKING 

By G. H. WILLARD 

WITH ADDITIONAL CHAPTERS ON 



CORE-MAKING and MOLDING 



Q 




Kvtry itne 
wf iAis trade ^ or 
infendin^ to iearn 
shoiilti havi a 
topy of this book. 

Price^ $ 1.00 
Postpaid 




Written so you 
can T^nderstand it** 



Pa^es 

JI2 fl/ustrations 
Cloth Csvers 



CHAPTER llEADlNtiS 



[ Pz.'tteriL-MalLLuE' uu ii Tjrjidc. 
II Tlic Tools 
HI 

IV JziiHbt 
V Tuhiiin^f 
V[ Tumir^ 

Vfl Turninp (Goil 1 :ilnn‘<l| 

VII [ {QHiL-LudiL'«t]^ 



IX T1 Li? drE:u:liLr 
X llic GircuLnr Sawr (CoalJ 
XI Mnc'JiLnt Tonis 

XII MiLirhlne! TchIh (Coot.) 

XIII Siinplo PnllL-rns 

XfV Birnplc IVttlcrns {Ccmt.J 
X V SiinpL4! I’-'jitNTns (Cniu; I ud,} 
XV^l CHpuktjd I^iUortiji 



XVn Ijirjfr Prilli.-rii Worlc 
XVIII " " " {fon.> 

XTX CiTiKxltpjn] G^lde rjiL'ina 
XX Svi^ifL-p Wofk 
XXI llpc Work 
XXI I Btovo l*riltorn Work 

XXIII Molding — Miu'hinc Work 

XXIV aioJJintf-l^tLcfD Work 



PART II— CORE-MAKING AND MOLDING 

Chu-ptcr Tr Siinplt: nntl C4>rii|hk'X IT Princtpliis. in aicddla^ 

Cluitilur HI. Lu4)iu IVitlorn^ and Idoaia Mulda 

A biMjk for the man who has to do the ivork. Written by a practical 
pattern-maker of many years* experiemre* Gets ri^dit down to business 
in the first chapiter and keeps it up tlirt>u^hoiit the book. Foil of kink^ 
and actual working information. Profusely illustrated* 

PUBLISHED BY 

POPULAR MECHANICS COMPANY 

225 Wasiirngton Street, CHICAGO 
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WcWlU ^ 
r Start You In The 
Paint Manufacturing 
^ Business ^ 



1 QiMml 1 UI'> Piv 

t-ure cl ikoibt ll ^■‘' 

0114 of tiie world'* Hififlt l£ul[utri*ii'^ Toil e 4 .ti'IL ftAlLifa Bow true 

tboih Bt 414 mr'nt Id until yoa loot kbaut yf>ij find Dm Lbo loimtuiw fml-OuDt 
of paint paed— eTerywJjerfl— on flToiTftifiiil^ V -'9 st*rt joa on tbo rnBui t-o 
eaod^BB liy making It iHjatlbl^ lur you lu mab-a aiij* Iiltid ol paint on tha 
markol— pot only tluit, but yOu con ucll It lor Inucli lead and BLlU lukko 
-a Jiraat 9 r iarBctt paint munutoctLirknc frompaplcD. If you j 

l»«nl to fttoomt a proaperoua nniDwtnfttiircr If you want tn ro Into tbp J 
bEMt paying; UpaincM open todBy^ptaaaabti lioBorAt>J 4 i pnoainMa— r«-^ J 

L q.ulr1n« very acURJl lavritmunti f 



This Is Your Opportunity 



&BpA tor our ijQ^^kLijK ''*Own m f A6-TRE bI ymur Omi" — iL tell* you 
boi* ynp enu b* a paUlS llMiPPlacturpr rUlbt Ip your mm town. 

L ond tbia TvdifJuin why Ebo malialsetura Ol PAlIlt it Ibo MBf ouU^ 
L nou on urih and your pbAPpo Ln knok^ a Ereatcj:' lilOOIUa. I 
Abpnlat« 3 T no oXperLanca la miikLns paint l> nec^Miary. J 
Wo lurolali Toa tbo ntaDblnrry, Idfiuulaa- and otctt-- I 
thing uaed-Bd to pncccRiiiiily mBnufantura and pat 1 

up pulutB. Wrh* faHHV FtOB Dooln M 

f AC-TKE Pidiil Eqiki^iBLral Ctwnvuif , f 

iHf'hD Sb Ltal*, llfk 



HIGHEST RAILWAY IN THE ALPS— Tht TikhtUt 
Tflil^ay Id ili't' Alpi^ oi>'>i- wdtking', It ik Ikat nc die 
Cot de la Ecm[na, Ixlween E-tiri.'rHpt aail Vallrllrk', friml 
.^iiiiLi ]l[nrl|± Rud Pairr^na lii Tirnno. Ir lx a tuiti^w 
IL ne and riict In muaes. or n»r 1 r ll. Tl>c 

riiilviHr It K-Orki'd Isy tlrtlricily, find tilt (tccLivily it TG 
in lOll. lliere are only lliree xnialL lunairla, vo 11 i-(.< r^- 
CnrsiijiiiBta tnjujf ik-i- sultry 10 ilic tall.*— Ljndgji Glotc. 




Surprtsinn Prolits 

HADE Ui MUSIROOMS 

AriL'torftr rxfl- uti It ti wvajt iH' 
r 11 y^ir ei^vIhe nuih- 

In rflPr^ n.»!iK, laimi, tishi, 
*K «.iMx 2 Iw »H y™ c™', 

Frrt-niijHri*MllnMrTK 7 i&n huntiH 

HIRAM BARTON 

Unlit. saw, winstpNewTwfc 



A PERMANENT DISC NEEDLE 
For Talking Machines K* ^^*rTk!?T 

You NEVER huwe to cIiuiaBi iwediu 
Snmpty insert the needle and a»djiid it. TNAT '5 ALU 
Jt Rosarot perfect tepruducilcm. 

[ffl JlOt only £«ffl( 13 Hlfllt. tHH It BBITM VOdr tWWd* Btldi 
inapcpwilH tone, bereuae only llie highly pointed edne 
n£ a rcH.1 jtamrt cecnes in CDTitact with the record. Tbe 
Ffmuiunt JiweL NecilLe hjui.gg. -ntJt the vnnecB {sf l1ld 
{iieat vingert. hhljUAL HiHl Cl^aj, TTH Son TuM Nf4ilB 
El especially sifa Med to the homK h gittii the fuD cfficiifnL;y 
of tone, nbtidilied do that it is fweet and rctJul. You wiU 
bt dcbflht^ wlrk this faultless needle. The loud and Tne> 
diuiii i-oiie toriiBe vrii^ro WLdur iitd Mli^ law ie dtalr^. 
iTloelS.OOr £ia*iB0t«4'ntie rw, 

,tl i«iF OHlei^t or rram oi ClKCb 

THE PEBMASEHT NEEDLE SHLE5 CflL^l? 1 1^ a ^ nt^ in 




CoinA ;trnltni 



n ^Iknt 



Made in one month with a 

CRISPETTE 
MACHINE 

b 

Conrtnnt Kreim of TucfcKli. dime 3 > qdmeffl. Always moit^ codiing an— Criy«LLaa 
RoingiHit. l^nioe, C^L, “One day'* ■dea S 3 ^. 00 .'' »urt in safe, pountable. 
cficy- fascina.tlnff ihiaiafM. SotncwJiere In voar town there tsa sannll vanpiit «nrc— a 
^rtotaljuUdinr— u -window— B littEe nouk'whrrelhe irnl isn't Ikijih. TlLeteyoU 
cap Set up ymirmardilne, ncLI crispeRes and makebdR imzaie^'. Crispeltei are 



LONG 



•all fllte them— ^ouiUB and fjldr So easy fo s-et the nndney, 

''■ 

^ 1^1 iHiorlr, Fl(L| instrpcrsnfis — secset -formula. 



vomiiB and 0111 . so -flas-y to s-et tne- nnoney, Rverybody 
willin.^ 10 upend umallnuiney, MillipnamadeinS-LEnt^uCev. TIliriKdf Fcrtui^S 
mode III 5 and 30 cent slcies — street car companies— nreceort shews. Machine 



simple— i-aHy an ujul^rstarid . 

InvcmiRsie, Get Eull ikiTtkiulaiiD re^ 

■ "RIT 



<loiie. joilgt! -n'bot you can dcL WRl 



uri 3 rnwi) uaete. £<« what othets hdvd 

E A CARD HOW. 



W* Z. LONG, 160 High St, Springfield^ O. 
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rriM*n P^pti}ar IffK'JUntiCB 
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“The How and Why of the Automohfle’’ 

By FAY L. FAUROTE 

200 Pagvo. Bound In full -cloth. 2 SO Frice $ 1.00 Pref>a 5 d. 



D id you ever read a 
book which gave you 
juit thft iflfcjfmaiion 

jem wanted vi'iitiout beina 

compelled to go thTough 
page after page of intro- 
duclEort and hiatory? 

Did yciM ever talk t& a 
man who came over on 
your aide of the fence aod 
talked WITH you and not 
AT you— who c-xplaincd itdnga in such, a way 
that you lsuehet.1 at ytnirseir afierwarda for not 
underetanding the subject before — it was really 
£o Eimplc^ 

Lta you remember w^hen you used to etudy by 
oulLLnes — hi.™' (lilbcMlC yofctlLksd them- 

selves— how the logical s«|uence of facta seemed 
to make what you expected to find hard^ rea-dily 
undeTscandable ^ 

Ehj you remember the innUTnertihle: times you 
liave said to yourself, ’''ff I only had eomeb^y 
here to explain tbinga — Bom-Ecne who w-ould go 
throu^ tbua proposition with me until J under- 
stood Lt— Somoon^ who Would us4 homely and 
famLliar examples to oxplaln things^ Instead 
of talking over my bead by using technical 
terms?" 



The autbnr realized alt 
these diiheuLties himself, 
because he has been 
through it all. Not Only 
that, buthig estperienoe as 
an instructor of a large 
tnotor School taught him 
the way to explain the 
various parts Of a motor 
’^'ehicCe in eimple lanKUagt, 
so that even the of 
fifteen could understand and appreciate them. 
For instance, did you ever think that the pby- 
aicLan tises a form of carburetor whenever he 
givea chloroform or ether — do you realiee that a 
shotgun ia a fonn of gas engine whose action is 
almost Ldenllcal with that of on automobdemotar? 

Do you want to know' whac a sliding gcEur 
transmission is — explained in such sdinple laii^ 
guage that anyone can nnderatand it? 

Would yr.iu like to see what'a inside of an auto- 
mobile engine — would you lifccto know the name 
of every part— be able to talk Intolligently about 
it and be your own mechanic — tell yuur chauf- 
feur what to do “-'know when he is hluffiriK you? 

In a Word, would you like to know all about a 
motOVH^ar — bow \ t worrks — how todrive it and how 
to take care of it? Then subscribe for a copy csE 




“The How and Why of the Automobile” 

A book of practical information, for seekers after the fundamenlJll facts regarding the gasoline 
engine and ita application to the motor car. Intereatiirg and instrucLive to both the begmner and 
the expert—the former for information, the latter for reference. Written by Fay L. Faarrde, E.S., 
for five: yeans closely associated with the EKperimenta] Department of a pL-oncer automobile 
factory, for two years instructor in the Detroit Motor SchooL The book, which is handsomely 
bc^udcl: in full cloth, printed on high-grade enameled paper, conCalna over 200 pages and [llus- 
tratioua and eovere the folJowjns aubj-ectsi 



CONTENTS! 



GENERAL THEORY OF tftS ENGINES, Simple fK 
punaiinji or cycle -Tlw l^r-urolte Lytle - The iwu-uLrokt: 
O'Cle AdvantafEsaod dliajdv3iVaBeii □£ eKh, 

MOTOR OtS-Icn, GptiCider, wkst it is and ita use. 
VtilvES, lUEchoaucaL ami autconalic— Fanru rif vnlvrj— 
ystvetlcnJria .anilire kiJIuWiW Sn Lhfi rtirrt-OT— VelvK crind- 
■nj. llPW CO do k— Vjilire DiHTWDC^tijre. Cranik Case — TJ lc 
cnnOtructuin. Eea-rinjiTL — Acr^^niTiiljt/— WflikitCR PSIIS — 
L'm4- a trsah caee -oiliiLt! -^etecn. Crank EbaJts -What 
tber are -One, two, ftiur ami nix-cylLuder firank nbnfcct — 
Crank case dinsTAtn, sliowlng InBrernlj' COntliliOrii in all 
k[w(rs~Dlasram ebO'Viivtf frinii' pm-nls and sequmoe 
same. Cnrenectiuj!' Eodji. onfintnurtlnn arJ mal-srial— 
BijiiTinBS sad lutirJcaiioik. Pieicuia— Fimrui riIlJp^-PiatDJl 
Fins. 

THETHANS,MJ,^I0N. Reasofi fur and use oftTans- 
uniSilCitt. Eiimple E-KpLanatiDtn i»f Actinn — Individual j^lutdh 
hue— The slidinp ReJ^^— The three upetd weytreesite - 
Thrth™y;n[>re(l selective TTteftJurapneJBelectLve— FLan- 
saiy eear-TiiCLiuia drive. 



THE CARBURETOR. A vny simpki PKplamcHm of 
carbuTEtian — The mixLuc viilve— A (cwoftlw Rrat — 
Some of tbe iBod.eracerbstnort--Foreii:iieaiburet4iTs. 

IGNITION, The make audl tweak sj-stem — A mmple 
explanoitduji ef ihe apinratus used- The Jump Sperk Sys- 
tem— JE^IectricaJ unliL Smircca of lilectriCiLV The dry 
cell— Tlie HOrege cell— ItynaomiU. and majraefos— The 
Bpark-euiL — ComcnutatDruarjdlimiDR dcvices-^perk plugs 
— W i ri n s d in grp mt. 

CDDUNG SYSTEM. Air CoolItTR. Weter COcaing^ ' 
Pprcctlohof olrcuLallon^Redlatiixa— Water pumps— Fans i 
— ADtL'freeiinjrsaLuuDni, - 

RUNNING. GEAR, Fmst Akle— COh#lftJeii&iiof— -Steeri 
iOgGvar, rear Axle -DikerentiaL Bear— The Jve axle— 
The dead a:dt:- -Wheel constru^Dii — EfEOjinjc^ 

HOR-^E POWER UETERMlNATIONS. Engine test- 
■iuE — Indicated hacse -pawer — Drake hnrse power — Mc> 
ehaiiKaJ and Ncnt-cfildesiCX-Rofld ItHlne. 

Eend in ycur er-der ntojice — dim't delay. Tke |Hic« In 
pT-opsid. jiDd ctio is 



METHODS OF DRfViriG. Sinxle chaiii drive— Double 
CJiaht drive — Bevel Bear drivit. 



POPULAR MECHANICS BOOK DEPARTMENT 

225 Washinston Street, CHICAGO 
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J UST send us a ‘lollar lilll acul will fftnvard you posf(i,ii.<3 any-one of the aljov* well-knowti types- ■ 
of Aef^jplatieg, Rettienibei’ that this Is ttieflrEt Aviatleti Chriatiitas. Ajiy-otie lutotested Ln Avi-atiaD 
would be delighted 'with aucti b gift, us those cnodcls are perfect down to the smiBllcsE detail. 

ENDORSED BY LEADING AVIATORS EVERYWHERE 

Tb^ iTUT ns lire twin feet Dcmm nnil Ttinch };oti 

Hcundy ptuked, jilL rtady to- put [CK^-thicr. Whicn i-nu s^d 
luyiaur niDPeyp Lt ii niih tJiE yndiet^tatidiDi; tlut if you. 

Djc nort perfectly suOiilied wdtlt ^iir itiodd when TECECvedp 
ynu [TLay iretum ume to ui a.t ou.r expeniiep ood 'we n LlI 
cheerfuUyiiefuod yourioiHiey. 



£ei*il ro«!r tpJjir, »'"if tt* 

ore iHl -Mtiified 



rruictira .1 Avinton;, invencorr; -and mechiuib^ pundiaBetheoe 
fciF pfjuiiIiliiL >jp-in-d]aiih ni^rtliiuiii In nit 

pnrtt (if the flisweiry buyiiiif them mijuiL iit their dtsnby 
^'InikiTi^ to oJtLroct tiadei ytiunif irten tnteneated in UCteitOei 
LtiventLan and ntechanic!!, Duy I hem for I Ik JoinwlEdfe they 
RiuPL while memy licutseacHficpi ijev* purchased a* " 
eleyer dm denjCatitijL. 

member that ve iriD return Et If tou 
with yniir pur^huA 



-AMERICAN AEROPLANE MFC- CO, 



_ Foot Model Aeroplane SI Postpaid 



C U P.TI £S 



hAkhtAN 



WE.U 5 HT SANTOS -OUMOlMT 



tlLCRtOT 



A^J.TOINt^ tt: 



AEKO-HAimCALlTlES— A hy yeuDK man dorsn'L 

nrccMaTLly make u aao-iriani - 

Et'e .1 ure diiappoi-nitccnt to on □.inhiit invTTitcr not 
to be a.b[e to soar. 

Tlie ptoper suaHD Ear i.irsliip eiperimenti ir, -of roiiT}^, 

£y t[iciE. 

Ii t Mtlie^ le CS-lEad 4 ) jea dofT-. in a irun. who Hiif tlic 
air a itj terrLcrP 

A fiinintiA DvininF Hieelnjen I hat nviatioii ia ilrntb 

lE you stick □! it. for that maiKf, life is sure 

lU'uuiL if Y^Li tiili^k ai it, 

I iIloL an aeto in thE air. 

It |£l 1 Kt ±AYth, I Uiiisw not wbere — 

I^Mt, Lauda i^d L.-rad to iOol- t UAritcd 
%yiLtn uoruunKun-tii to m« TctuCnH. 

— WeslLiciRtna TrantcTtnl- 



Power Users! Look Bere 



BIG MAIL FREE 



.%i> 3 cnvt. ] Twre i^ndy 
piivwLi cCrrnll, uid. liiU ihiy 
^iBplpi, Tujvlm. ci^. dor^hLch 
baHiD 



Do You Want to Make $100 



SOo 



The Astounding **DuBrte*' 



f 4 ^. Lrjya rctfuLjr rrcrk 

h. P-. *fjB3nNlcr<L tp 

eck. rjTC JllniljR Irlki 
dlicr hun. 

|i:vR 'JKn qr Liriun^ 

I I I' l'Ri:?4 dI lln 
S’lL'TI-iKM -rilrtsrrf: 

InluiiLfllr-n luruu tsibi 
^ticlrd 3-nj ]'hBl&*i icr ua* - 

lid’nuVi tr'^ villla, buJT um, ir|Lif 

iiiTi, huJiIfiX rnrhliiF^ ibd t^l piip.>'r 

iu.YC h*ai-w>‘'-^lli|^ dnpiElanE 
Iliaun Lilvir ohJi d^l|.M : 

l^illrlp-kwrdPmr'Pnelr.^ rin |.wv ivhiUnf 
VTilk. T2 p ■YJICr-EEUlEll, tRUlDI 
VHiJijr. 

WRITE T-OBAV ~ ^ 

DUBRlE 

1 so Grlnwald St. 



MOTOR CO.» 

i^iTi'Rorr. MICH, 
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/AGENTS 



Stop Sight Hero 

Something New 



LISTEN^ 



Sellw on BigliU Noexperfuieo n«c« 9 S 4 Ty« S«nO yotir name and address loday 
loT free Inlarmatlon. PbenomenBl opportonlly 1 o make money. We want 
Agenla, General Agents and Manaaera fu. every conniy. Anyone ean do tbe 
work. IM per cent IfftOFIT TO No eknrge ler territory. Von will earn 

i84o.OO TO 890.00 A WlilEK 

lilt vtfy Wsitwiitta. Grand (rm advfftlalnff dewdnl ^nrtnjtl^ictQrT jiinn -for agents tin the fhm( partsali-snoL 
srillng oiUcle ru tbe BijK. Ercry nun o Imrrr - quIch. Every - caU A tale, t^ucceoo Maier in oLuadiuKie [d 



seillng 

ctmunKtc yau. 



-(mIcK. Every 

LuiuriEti— uttait inroL life 



_ IndEpeiMleiice— plEaaaTitpamieni 

On± iciaii {Hirjicn Pucidr) loA Z7 Orri di.y Mit (ivmm xLatEcnent $4D.Ee. 2fl cnlEn n±^ -day, 

' ■ ■■ ■■ . .. -1 . 



:«4 IBTVUR 

SUCCESS. 

, Once 

pr^. ^ouns nncm.oLd ntea, famucro, 



mi r agent always a imney malfer- <Jrt wt (sf the mt- SkuJ tut 

teaebEESa fdiiiejtlieca, ^iLdentth banli elcrb.'S — arnrlwaF maa«4 rwner. 

IT'^TPiy TA C.1 TiT^FC'C ' ItEod tiHsc rEpnee^ J. J. Gj«n started seDinf lti Lauisiauua aixL becoiTM: Gcn^liraL 
lU Agepc -tone rollsnig eHefitK-.^ teniforr, ai « .incU eLh» b> W RieiirtE' 

cHifiti. Land oSiiiie'businEss -right efi tbe ium^. Ui^eis. enlen everyiyheee, A. M. Uu-g, t>r Kiiofetis. wc^t^ I W3i 
cut uf-tawn tbcfitberdajp — did nirt go -with tbe mtentiem. -uf duing nay BPlldting. Juat gvt ta lalhLnt ud Mild E befwa 
I lcn« w it," IVoiFit. *9.00, BthiJ, jebeeU*, SaTa roll up eA^erya'hefe, 

400,000 EV 4 MOIVTIIS 

JIT4T 'I'UinlV AT THK1 AjHMLliya aiUfimatlt^raiOratrnpper'-akHalalelr XUBrsnlcsd, HereitlouL Tbc 
• iMElOn irr guaj* -dnag aU inED ]lb™ dnacned abijut. InviejUDc's gcaius creates tbe marveloiu 

IMPROVES NEVER FAfL-tirt (Kt lr etctt dKail, luider eyecy With it v(iti sflr |p?mtttl.y sharpen tn a ke«i. smooth, 
-veil vely ed« any Tazxir — oU. style uT oaltay — alltnS ssiTRi. HaKtla* pay ami eycry Uside autqsnplicBJFv. Few E«.iuails 
Trilh theiWPROVED NCVEA FAIL puts a casur in belter shape tpgive a mKhbvg, cpuLing, satistying shave than can 
OJn e->i[>Ori: hand nperatac in 3Q minut^ New Idea- Wm-li. .j mE. Makcn friends evecywliene:, $ellt 
itBelf. Men a>e sIl eKciied ever Oik little -womd^r maehiiPO-Tji'er ?t. afacurpry -ved p»n> 

feetlaa. Eager 10 buy. Aspak anieiHr n^itipy. Field urlvuchEd. CeL Eertitbry ai onod, Yte vrant 
a thoiiUnsl Agents, OeaetaL Agenta, Sateonen and Managers. Act today, £>.> 

Just yournatue end adJrtsks nn a prinia] need siid wp 
ivill inail cumaLele Enformatian, details, and awuni'tp 
XeTrituoy is gning fasL Give nanae af ccunty. Wrila 




I jK eluihe tenitc^. 

A SEND NO MONEY. 

proof FREE. Don't delay. 
nodsT. Addnas, 

THE NEVER 
I Collon kuMtlino 



FAIL COMPANY 

TOLEXtD. OHIO 



Mission Furniture 



25c 



Hqw to Make It 
PAHT I 



25c 



Numher 1 of Popular 
Mccfiiwiic-a 25 -cent 
series t'f Industrial 
Hand dooes. “ W rit- 
itn JS jTfftf esn undtr^ 
Stand it y 'I’clls very 
plainly how lo mate 2i different articlei 
of mission fumittirei the instructions, being 
accompanied by wurking drawings, and 
half tones of the Unished articles. 




gSfa^eS. Clift A euvsr. 

price ceitlSjptfifpeid. 

Oii 1 « from ytjur newdolw cr direst froHi ih* puUhher, 

POPULAR MECHANICS CO. 

13 j WgshingtorL St., CHICAGO 



PART TWO 



Mission Furniture 

HOW TO MAKE IT 

32 New and Approved Desig'ns 

A Ldvt# JSnd Varied 
n«]«ctu>n. oif Immenae- 



CompletB dimBnaioned 

Workintf * 3 niviinEii, ck- 
plidt inatructlons hoiv 
to make^ and tialf-tone 
Lll-uatrattans of (ho dn,' 
isbed piecirs, 

Spedsl festores Are: 

Articles dcacribingr how 
to produce the dlffcTTCtit 
lintahea and aho^wing 
inethod)s of makLncj'oLntE 

atu3 liendlna wood. 

^^Writleit So You Can 
UiftfeTstaad ir 

Moy be ordered of any 
newsdealer Jn the U- 
or will be aent to any 
eddmeas jxistijaid upon 
receipt of the price, by 
the pnbtLshers, 



ly Populxr 
ftmena which 

T-ivbCliiiMi ClMtEfl'-T'vi'B 
j^rm. Cha.ic3 — EjocIcec — 

SideChair— Mantel Clock 
— Lamp Stand-TYro Foot 
Stools — Boatcase— Rf ag- 
oiine -Table — SmoJdnig 
Standl-Wiill C& 3 C- W*MC 
l^jwr Boshet — M b B: e 
Stand - DiU Cloct—Ce- 
lay CtiBt— Child'* Diew- 
er— <uucb — Oil Lutiif*' 

Grill— T woWiiticigDnkB 
— Librncy Set — Btiffet — 

B«b(eal— Dining TnW* 

.-‘Modiclno CahJlliet'-’ 

TdEphonr Stond^Flate 
P gch — DinLogRoDiD 
SfaBdO. 

12 s Pages CIdUi Cover Prki« Centi 



POPULAR MECHANICS COMPANY 

32S WoshiaBtoD StvEct, CHICAGO 









rseatf JfenfhMt FnpsHar 
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Wright’s Health Underwear 

WINTER WINDS 

havt HD Lerrhir^ for Ihc Jivin. ■who m^b^i Hcullh. Und!Erw«B.r. Th# ■OntT underwtar 

|{(iowTi that actuBlIy vcntilalM Ih* bodf while. Lceping Si wratm. WRUSHT^S HEALTH 
WEAR la lih*d wSth the 'Tleete (kf Cotrtfai-l,^ cf inauy liUl« lOfflSi of pcireit witol bo 

wroTcn that thef n4r«r to*0 lh«r caftncii nnr nml in the Uyndr^- 

Aih foir WRICHTS^ the reel health utldervnar «l a moclenile price. 

WRIGHT’S FANOVS SPRING NEEDLE UNDERWEAR 

DEMANDS THE ATTENTION OF EVERV MAN 

Jiut the kind of UBdorwur far rhe maji who ii looklni for Quality bL populaj- 
Jf fj ptniiant^tiity ciastic, fits perfetth' halds its shape indvfintti'h- 
Ma de tn -cillOn, ■wool Bed WDrated. The B'ilt>e:rSorit'y of the fabric in oUr "''SPRING NEEDLE 
R]RHED UKDERWEAR” BUtfieal* (aenieiiti of mifcli hiiher pric^e^, ""t* the fit end fillilih 
confil-iil the "Wrl^hiV reputation in tll« ynderwear field. Union iuits Bnil two-pieee parccieiiti. 

ASK IfPVR DEALEfi BE SVRE TOV CtT WRIGHT'S 

Free EoDblet, "DrerrinB far H+iHh,” fl^plaioi the fiJlioU* l«p. Write For il today. 

WRIGHT'S HEALTH UNDERWEAR COMPANY 



DlAMCNtlfi 'MA'V tltJUM — iwnic liiamiinJr- writ rfr 
covrTi.'J inlaot fri.i-':ii the fiic al the DrusMli r^liibiiioii, 
U.V3 itlacL ojid liVJiiie. Tl'.c 'ILaitiofid c'iW]i«'&^ niH'b' tliiiak 
tlnimselvi'K liickj'. for n ■l'inEiifii:i| ir r-Tad iru'il],' ]mrr 
enThnn. nnd nuy he llum^-d until ■nothin? lint a true aE 
m'h is- I.Tl Till' inj^mlAr i|c-lusii.iiia ar to llie hi^li-tii nirti- 
hilivy nf iLianuimk are ml'her euriaui. It taber KTcai anil 
[ir£.ih.in(-i'il Iii-:i1 14I hiniL a, LllBlbii'.aii.L 1 im( IliC- UHIl i»Dili- 
[iain will lca.re a Tuh}' uatuncKeiL It is a1w 1nie t1iai 
the iliniiifii'-il ttir h:ii'ili-^t i>t I lie .[ifi;i^Lnuk acorici., n.nd 
that n min-^ral which ennnat be scralc'hfd l>y 4 rohy 
a:i]iFiliiTi' niiiki Ik- ii ilihwinibil ; liu:.. in. kpjie- 4if ita ha.Tdiies<, 
the diamond ii very hrittEe. and may rrailit' bu rcdocriE 

tri I'HiiLHlr-r ill :i aice-l morEar. 

TYPEWRITERS mil! (HI 1-4 Price 

E. L, BOOTH -ft CQ,. L- £^tle St.. CHtCACO 

STUDY DRAFTING 

or Eii|?lFiri'rlu?i bJe 1lcl‘l nlTtirll'B 
u.ii1ji>iiti.'i| i3|itHhr|.|jitllf«H hiT ;iNilil1ki|.ia 
^■^uiiF :iiuri. dhi»rl uirimes. Ii>w ruli'ii 
t.if liiitlriii. ])h.y Hint Ei'eninu' Cibr^^er!. 
t'l'hiiiWEdil ■^'11 II li^-t nnKlnri'T|iiR hnns. 
&iiiiiiinifi a-'i]'<ici| i(» t>i 4 iiir "nir'lhy- 
Eiuint aQnlE 'iVtite at 

Di:>r± tar lull iibfannutiiHi. 

AnruAQ i^QLLeoe 

SD 3 ALhenaeuBO. Bldf.^ ChlcitfOv IIL 





MY FREE BOOK 

■"Tlie ■'W El YS' irf £:i.iir? =■■.'' tdli liawyau may 
dekelou* lie lito hiudB oE fli renjttti. BcEore- yoii 
can be leaUy heolLli^' or ntniciEC ybu imi3t di'VtM- 
Dpi funrl innal vijrar I slrenytli oathe heart. ]unn 
And ritti irfsnnso » wtH atmuEcularatienuth. 
My book telLl oE ■"'eKertiBera'' -whlci dg m* 
'eierdse"'ngit ic tells "Why"' they ftll. 
it telli "■'n'hy''' many £(>'ElenaE do not BjCi^otriplitllL 
that fgr w1i irh thry wer* intended. 

][ i.dtt ''Why*' there lii hut one intem fay iwhich 
>4iu iihfif acqiiis^ aji cxceiitkiDDl dtgrer at healiii 
and Btieniflh. 

It teUs hoH- annl "*Why’' you maj' Bei^Urt powerful 
Liiiifta, a 'bnisad., full chev., a eLronif neck, Bn prm 
ei nieeL, nnd broad, pnwerFul ihneildeTT. Ja utHd , 
il TBlIa ■ycilt inB.y Ii^mc □ pertccL phj-sigue ailu 
builiyanl heBAh. 

SEND FOR THE KOOH 

jr ygtl wiHil<i lesrn. ■wdiut to do and Tivhat nee to do in 
dlBe. al»a hoi^ h'lny my lalotc inyeiuiDci, the lin- 

proved Automaliir ExprUiseTi. ftw ^>1 ^ ttniAt:. *end -tor theliule 
■book, "The IftTiyi of EsjeoTLie."' Enclose lUi. l& Wy*r potiaae. 

H. w. mus 

Tm:s BI.DG^ Lse £. £Ad STDEET, NEW ’VDBtl 




The J, Sl D, 
Ball Game 



BASE BALL AT HOME 

nie boll ei ikeown by B jjkKlier Prtd l>41t<Ht by n hnet^. FEiea 
IlinKiflb the air in ei'ery imauinahle directiorl, ScnBetKipnl Que 
hand srniin, Fiflt-iili!' iinediives Dccur'whileplayinif tbiB trBHIBij 

Can ycnj inijltfiue SIIIV cflnrtjnHiirtiffljicLnjitins.anyBiBrciseiiwrd 
beheErialtlian Loeatch a b"tted bill? 

Ydo dn nnt sit -quiet [}' ural watch a 'UbL 1 rOli B.tOUnd a ^-ogve. 
You utuillT catch it. You dnnjot spin a dial and read that you 
b^vy-niiB(lo A hit. Y-tn hits ■‘■■I Lull -H-idi A teil bil. T'bepliyiacal 
Bi) ran t Bircd ol Bojue-E^all mi thill iN llrtHts ev.ftn gf a isnanll Tixim. 
Suliiian^ji'ty 4 niiV tiiid /^j-rinktS St-J 

Eo ff.nv ffgaTWj o.e FtceSpi c/ f’firi fdJDD 

THE JORDAN i DEAN CO. 

I M Nuiau Street, Tribune Buildhiy, NEW YORK CmT 





MPULAE. MECHAHICS ADVERTISING SECTIOK 



$1 



A Wrench for Every 
Small Nut on Your Car 

n phiclknl set dF six izivtifli?)' Cor SB. DO 
thJit nvn'sr j)i^ti>riw[ki':r. n'-chiirman, pr nic::}iAnic 
fltuHild IkaVii. I'livy JlLiifij' Hiu:i]Lil.iiB.li(9lt or tMT 
on/jaur^nr. What hh;; -you h.^lore can Ik!' nKcd in n 

jblfr, St'n|i haikltw yiauT kn'uptli!] cir hrujuni; 'Ji'emjf hianrds vrilBi 
ifoui' pruui'fit in«iD~iurt T^riTwIirs. lor ITiit W1 fliiil jfui'N 
iiab'E no miME hnrd. anno^'in-e wurk on tbu [oaili Q(» tuoru 
dtlDTinr Kt hacIcE. 

la DAYS' FRI- E VR.IAI. 

'JI114 "Kkt of LIceIc I-'aIjl'" j|Jiaiil 4 tk>- lit yoiiT TUK.kEt itnw. 
Timv *r» rffd-K Iw c-b^rv i2iii<Ti!k.'iitif. auJi win re«li Ror imrt 
.'i ii^T iii-ddLiDU 1 lia.L tbu ortlianiy wriJDcb ennoot toncbi 
hFajOc-pf thichiKhcjiE itradL^ nbRniriiiiTFi;; hrMiig, hiuh! v pcil iiTied. 
Wll] |A:;| 4 jL|(rliimiT, ynHTHhlH.H!l| III wvijfs n-*!'- riJl oul Llut 
coupon triow. altndi :i -( 10113.7 bJI] and llii!- pat oF wruiicbvR 
nil] kL'-aejit you byTctum m.aik. 

JuRt try ihi'm for ten II IhEp dni no| da r]I wc claim 

RUttd ||ki.i|iri rlidtl tnOk and (bTwill tcdglrJ youf niOlkcY- 
Tli iu bit ol nr7ncli(!9 veil I dcmbli!' tke '^LensuTe oF niotudribu. 
INel tbc cciuiHn. to a dciljQr bill nnd m.ail iciPi 'tnilar. 

VICTOR TOOL WORKS. Jclui R Hldt. 




W W » w 



COUPON 

lilC^XOh TCiCl. Wimics. 4 » Jiilm R nnVOtL Kkli. 

OcfVI'b-nv^l 1 (Hnrhh .aUjch 1 drul(r (tin p*- (^oji cA wkb- 
Dl Uni* TjI)'’-. Irtish Tin vlltsTidi nf Ewpijl'l »nh lit UKki- 
niiidiDEitiji 1 mTiHui.i vuT-.wlihln ]D'Ut 9 litm uUiluiurf. 
yil yw - fIU KRiiil7>>i piHiey. 

KAHE.iPPrP 



Amipiiss, 

STaTILp. 



B“T] 3~W 



HERE IT IS! 

A ReaJ — Sure Enouijh — One Horse 
“ Air Cooled ” Gfwjolinc Enjii'i-s 
Thflfoughly Coiiatruct'e d — 
Completely lind-owedL 

GuAranteed^ Pris* ^39.25 

THE AUTEN MACHINERY CO. 

« 7-25 W. R«JpWi Sk,. CHICACO , 

Dmft.TEI> 
ittw-TUMKi 

THEM DKrOttE PATINCI 

PlMi Qf mHMVtbciDiMl'WtiltM ri 4 i, 

4.^’fc tie tni4 rnwi dJiJbUidi 
rrprrti 4!>4*Dil*j7ldl4B?dl1»dlDvnnDiit^lM. 

bAEiltlii;:^ ran~4 be fll«l uii-MlIleLri iliii- Ur\U 

l^ni'f rn&rHbLwd lljf 3 CVL AhTHiiiiaLMThn LIKIDLIiI 
^ IRild UbmiiaiilTniHiiiblaiiic. V^'JLI mbS jiiiiAnjHLTli^riii^.b^Ek 
^hPhiI nan |i|iniTml — »ll chBrpw iii~npAilik — rva man^v In ■dvAned^ 
ji'^ Wrlfcv far Tm IliBBEnlid p,pBcipl pnerB Btid 

m«««jur*p TULn GUI «... «M 5 iki hikfaf. liilJLt'U.raLi!^ IFO)L 





A STEADY INCOME 



Imni oi>EnilnE ■ujr lulnruilc vullnr mBiUiAdi ClLVlIril 
prisef rmchiRH 1nr 4 jub bdJ iHocoIw. S*l«y 

Mulched, SiUt^ TiimiH, Perruw. Curtr. 

JikT (jtiix Nlc^ t\i,K n'clEhlpr M i rtm a, EMlrld 

T 'mlmcDL U^^ina, ■•*1“ 

A SAFE INVESTMENT 

]fc ii &w«tJ Lnnvm fBd -ihvl lhi irpcntivD «f VddJlDff 
Bvt 'rt>*BiEtB!Z' 1 & puUis jilioa Li b teld ■feJ>] 

hi^lr [ifiHnaMf DT. 

1l hBB hf 4^ iTrtl 4nx4n|i>'« »4i(fkll««i >4 vf- 

Cl|k«ifrai 4 i »iir tmru iiijih rDMPe inH 4 y thu# me 

■bullE M ■•.A.awii..lh;f-t 

EnriliBFmQTB, narlbB^ «ti|ch li fa 

f^yniihijf>cl^r ALL-CoMJ^rrf B h|wui ^ra^iul miutn, 
viTI I14 PAH vhlilm 4 T'!''* rryuiil|i- Chir mirhluu ub 
Tpj:|i 4T^|| ||>eH rfyuJlKIM-HI H>i lhWl 4 «mlhlh' 

PhI \<f ;ht pflkklT LP-MjIb. 

U^nln[ }Fwr -n^^larB «utriEU plm Tm Lhr ad~ 

Y.lBtip dC burlnc ■.HUT UJ[iTiliB4 Vlim tnu lfl3B«*11fTI1l 
Ui-ihrl. Jb ^hlB iiu InimNnhl lllsiaimB And 

■ihiy wH pii4«W r:|ll man. 



TIE LTIImiVBWDIG HACODIE Ca (Ik.) 
Hk aurta Road, CLEVELAHDwO. 




g-J^QP AND READ 



CAREFULLY 



Tb^v#r h#birB Lbi UEh ■ ctuncfl Iwn dlMr^l ici bmIiH • MU# pi>« ruJiLxip 
tlMj viiL. nen tht iiklls^. 

mil)<lr[|4 R^nil ttf ■nllnpililiH' li (he [A tlw 4R<. E'«(rVl»dT 

piHhl-nr^B- Itwiylmlykairt rii. .UaSr. A. loanil* III ll IF y«J ^IWi l£« 

fMfiwry W 4 R«y<rb i>fHlC'l. A.J ditu- 

m UhiTED MNUFiijauRiHG coMPAHy. m m SbHi, Funic fiuia 



PROTECTING THE LYRE BIRD— Sn jpcai lias Tjrtm 
Itie- dyatTniiifirt h|njn |]iy byautiEut Fyic bird oJ 

i lu.«<fii;laiul (FlciYura. iupcrl»a) 'Lhat ilic Bute boa al>4i>- 
kityly iiru(ctv.n| the Virj. till lliy middla r?E Hd-j ; » LTr 
IKKRltjr ia aftacbed Id ii± caiitnrE ar injury, m Ea1f!it£[ Lli 
cires. Still tby bird ia Krttiitir BcaTcrr orn.-iL acarcyr. 

It la the -CMlranrilitiniy lyr-t fciriii j^vx-lnri-nk^ii.t -oJ iJie 
tall iL'albrra Tifiicb tbu Mirdid pandali. The con.. 

lYiiii' -i>i tbt tdrrl, wFlh itfi loug necit aM aiDYit gnllLiiMiiiOYiB 
Erut, ia hy no myana nnliltu Lbat oE a iKariKk. and the- 
woMd«flikl tsil. poaa«KEiL only by (by mala blfila, EpirLlla 
S eurryaiTundlTij; role of vain diapLay. Tba bird cxccutEB 
BnEbcL iar ± lui'd cil EyiiMli! nditiETtfa na (t ralACii rartben 
moiinil. F-im' a abort i>rrkid of tbe yyar. about January, 
tli£ lyre hlfHI liHfs ica oharaotcriacio [dianTCA and bna |ia bs 
■LiTiiinit witti tbr BOk.uT fihniitift: oE ita maty. Tlit fury, 
dryeluinyd male Lyae hiail is ane oE Ifie nanM bandAOiite 
ars-ij aaiAble *f Lilt lotm* of blfiJ life of yncrnalaTijd.— 
E^ojidcn Globe. 



TAUGHT BY HAIL 




UTcneci 
L jeL^Yli. 



Jinovl' 



I, ftt !]«€•— ^djUic 

P time. KHVroi^m— ^VTT 

Fil^w hfTBtiDMrli •mw-'k ^vi^pMfeiTnip;i.i| 
fit bnf^jklpfinliiE xiHiirimirT jr>- rraix-H** 
■4.1 pffi-i 



9 iL'vJcUiH'|H':HHr'kfflX 4 l pai— DlTQFhrirtiinnn, ^£ilpml:. 
hloaIhIlI Lii owl) ici^n . wnd t<or m« iHHikJifT, 
f^npinkn FfinurirrcLaL 4H& 



■|■|■ fjn 

UlikH 



Fairbanks-Morse^ 




Gasoline Tractor 

makes it possible to cultivate 
large areas much moi^ profit- 
ably. This engine is a great 
success, thoroughly reliable 
and will always develop its 
full 25 brake horse power. 
Semi Eiir jEuslTalEJ Biillctii No. Tfi.449 

Fairbanks., Morse & Co, 

4B-1 Wabub A*eBu«, CKECAGD, RJ- 






FOFVL&H MECHAiriCS ADVERXlSlNt; SECTIQH 



lOD 



$18 to $30 

A WM SUBE SELUXa EVER^REAAY TOOL M 

DOUBLE THAT, IF YOU'RE A HUSTLER 




4gVfiLI. iCiibcUjnrtIL Erakm nil cramli. Wnvnl!, 

rFirnitf'.- IHiJki ILSi JiAL t-cu. cTbLj vmicrd oriri 1 Idhi. Juvf 
Abik Iff 4 hc DMivnion. 'IVd bouLi Ln nu. llitctiK, llpairr^. 
Bcm- IMytt, WniiKb, flpa Tiido* rnUfFj rurc4>L 

Fladm, «lE. H# 4 ]e*iic dd iflart. Juvt ilin» inri ukt WKIT. 
J. W. Tmk., |c»d a In I bnu-i, ptolW W, Vf^ 

HUmtmM, n.. ^lr| II «MM. JulniM- 

" n<i Hnv^9Cfrl:iumff||biji4^IIK4jhdCbncj]ihb. 
$i!D 4 'm Ohi niCtlbp Onkf 4 K. 1 VK<I.”' Tblnh. huir hmndh. r.hvrr 
nCvtL uil-Uiri— all Dvnj II— ■!! Uj^. t^uxaTlmrlwilp. 

NirlliLiiK Ukjt ll. F Icid vlimliiJ; iwjrdf 
O.p uairi Je link 4n, 
ill jrau. 



bUMiou n -ME. NirlliLiiE Ukjt ll. E 
hxUBi dch. A. idmic, 

rnuik ClkTtain, Hkh.. a.y&: “FCnlehnE ■! 

btn jII ^furlbf. 'Tom BTdnn -hh dngp," H9<Jd'4Eri/; 
yiid- NetI uJil In fimya. Ftm }iflciirJn 1o W<nrtE.«rii Unu^mlklcil 
du unMckAU h gvc vlch. 10 'pOfi aipplr^- 

iBffrtFrruilfl, iMOlpelnE wn.«Uvtlbi, [hla RI4 bhs>i 
THn 4 ^ip 'A>' ll VId 'PM. lUkc Uh 

Kt PKIP* Wirf m^fr— J 14 M #. C|hr 4 , 

FOOTE NFG. CO, Dept 460 D, DArrON^OfilO 



TALLEST TREE IN THE WORLD— THe l^lkat EirE 
:□ tbc ■»'UThl iO ■»£■ bfli heen n^trtliriE'd ia ao Aiij- 
Irilian sum nee of tlic apecjEi EucBl/[rtm Rk-anans, -wliicli 
iiaiuli ID tHe Ctiw Oc^ny rtn.|];i.-. it » no Lcia tun -lir. 
ft. tiiirli. Oum trees kt™ ver^ fs^t, TliM-t le one iit 
PlairMe. wliicb ilict ^ 4^.1 rt. iti f(?ur rEari, and oiitjthrr 
In tJuatrrul* uTiich jpew IM It. Ih li yein, This 
EfirrejpHidi 4o a riie ef ID Et. bi a year,, nr nearly 1 |t, 
a. nwTilli. — Mbliifltpcli? JonrnBl. 



■HHTt: lUAHKb £u WUtDVflnafanJtwd FWi- 

fliVLH Iw WHHILP tiiB Ftiu. Oeajdtu Itiw «t 



juvUni I 

Th «Ub 



Qplndid CThritbnai AillJ. Euy 14 H<l: |U» 
WriU fQt rtt« ElHUeL 



Rvlumn bnHbczrltr- 

<?*.. an TlrHapittai 






Hie History of the Telepbooe 

By HERBEST- N. CaSSON, AuthnnU *'Hie RnnHttM rrf «»=- 

I'^irTTmp 1 at E rested Ln elcclncltr or nechaosu 'nHlI Und Ibas book. 
IulK bl^l j ^Icrli^irun^ f-nH inRlni^LL-^, Tbf I*ESt nt 

ihip invamnt ublEet available— xetit lodhr. Pbeduidy lllusba.iE± 
tli)(li Iwiipd. J9d HiB*e , InJuwL t L JtltiPk At all BsMik>ilJoa « £»m 

A. C. McCLURG & Co., PubllBlieFB 



HEW irORIL 



CHCCAOO 



■SAM FRANCESCO 



TEACn 

YOURSELF 

ARITHMETIC 






(fSV- 



With a Set of 

Aritlmietic 



la this Tcmarlcnble set dE 
tCKlkh-anr nnd pit cxaeniilEi 
and probli'ina are yrMk<4 
Du1 andEa:plaiDcdsa':iinii|r 
Ebill « ciMid C4m Ulidoesrsnd, 
Fcr Ihes'liidnntnF'hniiDeiis 
pi:'in wliEi dwt n<i( ko™ 

nrithuiElk mell tltis fvl 0\ 
baoltj 4 M decLded bDoa. 
[t ntabee FTerrlliin ft enaj nod rleaa'. 
Set rphE-'bl^ eiE 2 mluntna pE jiafcs. 
TItcru are Dver 200 iUdMTiilkinili :ind Cblnr 
I^Ciund in h'd siLk cloth. ll is llie moat cnDipEetH 
and cninPTehcnaiiw oapJaaiatiDA Dd all jwirtB dJ arLth- 
nirtics dtiT puhiisbt'd. 

a^.1brLf<l. (i hrlnff 1M enprplab#- pH inTTWlHie. II 
iiicV^vOL pV^v ir«u itL rtlUrd 4 Iriiib 1 qur tM- 

yebh* ud. arnuR muntir' Ai>r^. 

StnndoTfl SaJeA ComfiBiiy 
23 ArtL, CHfCACO 



WATER MOTOR 

No. 1, 5-incli, with Emery SChSO 
Wh«J. BllS Wheel, PolUh 
and Pulley. Eipneu prcpiid, nti "" 

Hd. I.e-iJIC*. KtK 3, O liuSh.. Bnnw; qulpment 
as abDve, n.5d utd K.n piepekl. PMlciV«4y 
1 Ii« herd iDade. nealeab and mast scLektiSc' 
illy deeigrsed mDtrkTDn ths nsairhiet. They run 
Wuhlas MKhdnpf.-Sewiac M »chi n ¥» , Jif 
Sp-w*. rrefiiEn, Lathcii ete. 

C*[ lot JHttper ai™. than, '“if 
vDTi tamT do it willi th(i Llcplli- 
COir. It up.^' We nsuka Ibifl- I'DtXnr anti a 
ptnverEul VOCyum pomp, □□ «ie base, far 

Vacuum CleaubiK 




]i«i. 

m mi 0 e> 



LIPPINCOTT SL A S. CO. 
4 » Ciflumbla NEWAltK, hr. J. 




FAIRBANKS-MORSE 



ftfarlne Motors 

Two CTCl«, iiita fli B.p^ 



Are Absolutely Guaranteed 

Whatlkf r Ln pluourie ih* iviyrh; itivm. Lr L:^ lni|>4rioht that vnur mniur io reldabliE undor 

SII eondicloiio. It da innp<iaalble to h^ve tha SAiiaEuLtiudL t>d thk twribilieiKDe prJtk dbaajh ikoOrly 

built enjpoes. Orer IdOjCIH! FUX'baiilU-MttrK er^ffiues iu use. 

Safely Slarting Device — No Cranking — No Danger 

vraHL yrm troj m. fpLEtMnhP'llDnfl. rw rH tie pue TW life Vvit rlnJgn. luJQaip] 

ipH wntrtPiniJiiprtiJutui t*» <in(r«1- Smcbl pryKtsi nf Er^dlnfitie cvllnOff. cm*'. Diwn.. dnei, pii 
Hd Aiti ipfUKi Kciriry -uid tlTictoKi dh nl Mxuhtii. Uirr: hind Inle In ihe dmA emt Hinv 
nrhiKieF-tiitPP^ Kuna kiiui«4. Eidi FelrtMwki'Hdfpe epiiie It Micd -ind rruic develdDBore 
Aaa ItiC fMCd hdne pOB^ei tel ere Ie kP.ct- Ihe hJe rr- -i nJ U etpne^nJ lur LvE yeti. Menrj^u ihli 
putOidUiM pad £nd derp bmjUEUi mew uUhjeec Nu. I B- Mt. 

Four Cycle UefUm 'fipecd UhHpc Elnglq^ -■4L4 H. R^-tD IS H t'. 

Four Qcle H«*w Dtiiy Hvrm.« Eiiain»— H. P.. be too a. P, 

KiDFaC a CAhk NvirT'oifc Lnoddn. tPf. IJwtinlt 

Waliaab Ave., CBIOkdQ V- Mmii IL,opi«*lli* Ban. FUn«liiDe 






ITO 



FOP1JLAB BIECIUNIC5 ADVSnTISlHG ^CTlOIf 



Meiny Dollars Saved in Building 

Write for FREE Samples and Booklet Describing 



WA LL Board»'>sh eAtH I NG 



Biflhopric Wall Boara is cheaper and 
better than lath and plaster; alsn 
saves time in building 

'l^^i'mclk^ilqiUibilibtibefcT Litli and planiir kniiil)' 
biikd lu hiudiJbife. K^iiiE npfilicd drvi. h isii ciiic« 
mdiy fc>r iMCuiaili^b — iiiiiii, jiapifr nr Enirli'Pi Sa.vtJ 
timpapdlMbof ] iscbc9B ana unLiirv I pvHiE«Tftiiist 
Ci^ld,lii£i,h-ij?mipc^s. vemin. 

FisTin^C Wall Ihili'il ISTnirdn n-fkilnidncd dTMKd 
uihi [ l£DD ED im hi'ii AigiliAlL iTid dir* I 

riACKd wa|h carboordni ciic j.i iht I'accurv iaiia I 

■□nurirM ,tlw±K eq.-iTid ihftf-tigtiLha al u I 
Lficp cliick- LiifUt Imbeds (ilBlivvrpii bi craln^aje I 

n^ly-an^l'qukklT'nalM u uiiiUidi 4ur'>nkL 

tirburlip. 

Guaranteed Proof Agdnat Mniafure, 

Hcat» Cold, Sooand and Vermin 

EW irAMV |im»|-T 1 |n>i„ri{Tir 4 |l Bmi Li imid lor 
pA^ojpp, V>‘i|ih YtV.r\ uiil licluTf Ipjllillng^, w* pAniiil tii lo old 

hJiklUgSi lllllkliirif! BiCk^ edidn, pcrchM, luifKlflfii. ^^ 41 . 

FViircE.» pCT ]» iq. ft., ptf Crate uf S5S m, fi„ 

I, o. b. factof 103. N-e w OrleniuK Ciodiuiaii, qt AUoa. Micb. 

Wfili iodoif fifT Fra Sttfitpla aud 
Wall Board, aad Spojiag^ 




niAh-oprie Sheathing saves 7S per 

Cent tn matei-ial and Labor. Ideal for 

frame or cement buildings 

lliElirrriE phtuthinF ir 'bnqh 'bt-Mcr nnd dieiper ihaa 
LlimWl. iIlt luniD luilcrijil 'VV 41 II but 

anirli Li not Mcnuttlv «n fiiriE' Eli±rcliirE (xna Im. 
'Quickly railed to gmoa mill uibi arid .uriiib ±x- 
}HiMd, fiirmlnjc air c^cr bn't'MD ]»i3is- amd 

I^MaillEr-lH'iaiiiLh. ^EiiLjeEi UniiH^liffr nn^ rnrn-^ 
job lluT kumberj iu> hi'i. 1 ±j, iiu ihiiliiLliiji. Proof 

iCiiiiitlbi 3 t|.™Ld and jnouEure. iiavci Lu±l. 

F«r Cement -or Slucca W*tlt 
!Hiihcniric 3li<ac1iinr lua no rqiiat Lc emiiiioi's; a'nd 
uiTiinctbirv rcMtlii. SpnorPrl'B.fEn ]aLli].k<nDaexHl. 

Icill k-di.' F-cir •csmunE. Md.iiaiurfi nfiifqritd 

'phalE bfidr i'i| JilLCiIlhlHC. {:im' ETm b-.uk}cE_ulii|^.1lin& 
miTtlHni:;'. Ilii’hofmc SihbitkiiliiK'.aldLO U iiMd mill csiocl- 
I'Tl rrwitr ni- clirarwH ind 1 >ch bninr Inr dairy brmh 
"Utvv linu^cl, laLCa Ind a 1 I luUicr iiuldLKir LiuiLJIt^l. 

Fcn:e per square of ILHI sq. Ft., ar to. 12 pet* 
Ct^Le or Z3E tail h.i El O. bi rkeW QAobub, CM- 
clroHi|.of AbPfl, Mich, 



Bootdei, describiafi Bishopric Aspitalt Mastic 
IfEALEFS. WRITE F<fR rEOFGSJTiOJV. 



THE MASTIC WALL BOARD & ROOFING MFG. CO., gffig 



Time and Its Measurement 

Br JAMES ARTHUR 

R^llrifllexi from Popular Mechanlca So far 
knoH'n ta enLirely djffefcnE from snythlag pre- 
vkuKly written on the gubject Mr, AnKur ia a 
fir£i;it authjOtit]f along this line, having for 
made an «Rtenuv« atudy of cLod£i3i watchrs. and 
thne-nieaaurkig devie^g, 

Aiplvr i— F 11 iLj 3 tI£ Dm£lki«. T lapTRMfiTVifVi f*'- 
Vp^^^^'DDXb p ^^■l'l■llhli"llll >■ I i^ TV a Ty' al Farm ifl lib; j 

‘^Titbpci You Can Undcntarktl [t” 

G4]»beb. rrafuieLy illuittated. $Jse In, PriEited on 
coated paperwidli hdudsOAH MiM cloth cvkes. 

Price St.RO P04l]iield 

Peppisr Mecfaaaks COn !!5 IVuluiigiM Sl, CUcb^d 



STILL MAKING FLINT3 IN E N I5LA H D— Thn; 
itentb eE aq old '"iliitt Inaiipcr'' ni nTacdon. in bvCfolk 
ri'calls thi.- End kliat Hint -wiMkiiie. ic 111* illicit iniiuiTif 
Ju tli± RHeikIi klei. 

Ex'iktcs lielie™ (hat some of (ht (etTiiS En. iwe n.inncg- 
rhe lliAiiiloii LibDpperi! afe rElicj oE lIie uenJiLliic ai£c. 

The anckut ravage ie!I*':| |be flaliei oE IlinE to tip bij. 
ipenr or bis javeliv, or to drcsi. skins. Thro caiuy the 
dc^nand E^ “sirikil-n-Uiflits." En the sevcnceenlli csiir 
Eury, tliE iniluiEry wai revived by die need Kie llknip lor 
nintlDck small aniES. 

Tliii cu-minnfit Unlit lli* jrfJCUMJfMi cap wu inveDted, 
likiE |h± iuiliuEiT' vaK not even then killed vnllrClyi Eur 
tike HintlGch kfuvs ■"■Cre shiilipi'il altrofti.l, ,1-n Africa and 
Aniif ili.e liciviand for Sitiu brouKlit tnany onlrtH to 
the ilra'niloii Torki. 

[ do not Itiuj'P' vlist tilt iittstBt price* ate, bnjt lO 
yenE 4 *g:o. wben T vn;; making n at'udr oE tbe CuUjetl, 
they -were: Sccimd nnikcli Ed <ld i IhOLkWnd; common 
iiiii,'>[l:ti, 4i|i lid L second caridtie, Es; lecond h-n'Eit iriAiua,. 
r* iJd i commoTi luotst piMol, lis SliL; e«jminon cnTblnc, 4i 
Vd, — Ejiinilit^ Daily Kcwi. 




,WE PROVE OURXLAIM 

BY SEKDING OUR GREAT SPECIAL 124,50 WATCH 
ANYWHERE IN AMERICA ON A 10 DA Y3 FREE TRIAL 



NO DEPOSIT ON FIRST PAYMENT REQUIRED 
NO NOTES TO SIGN. NO INTEREST TO PAY 



VST +a imj-c dUfl llill RMich ll tV«iVihlD|^ ihn tl>\n 1m- It jml LhiX tim LlBhRAIi CR EDIT 

liK4i uniwrtllcle'.l,. ■ r ■pIH fccii'J ^1 ro> lltCNAYiV l- klLfa. T6c I AL. llTWBiWh'in rrt«l 

frc pncibely B ire jrvKvraX Ic— H It *ivti Rfl ll^p iwriirtllinp mnic ifilp-pTJur 

ppnflil Ivk uiil PEwnpjTlic Cnjlil Jnnhlif b« nr taim- h kvuK-icii.rT. 

rt*»rcan'Dc^hibrs!4jL ]L ^'n'C CvA Vt-J E MflHV nr s mam#rr1 nl holhrri ‘tiM iriU 
ttm ubster no nhlleuldn, unka tub -dHlilc 10 ll. Tl’^n Tn* rrciy at* adnatap « ucr 
KA^V-Tll.|'XT.rLJ.S-lik A iATiEK cm Sl.i* EVERY fl.-mL»LS li Nf iL THh 
Vi\^TC|| [? filler VOR. Thli eirei LLum ul rndtEI L*C0IH -an iwomnhr ot Diredi.e 
trtlllTlllrihCIJ5*WJ1lCh. ^ rs k . e, . a- sa „ 

[| ll i E4-Sixti l^nfTip 0>ilrl-RE:l«^ EfunllnH* CH4 iHm 4fi 

BAVrED FOUfOVKAftB. Wfl YftM Ihp fUkr «< V^ ALTHAK Of 

kiUTrlN RiO'nii^i «lnr1 un. irt. Thli nld. di relii hy 4ll itVtli 

ThrpricEire aiiisc — M4v(CI — iS ^4* p'.vniW7 hrlcp- HLEUEM- 

nci!. vi:i!::H.4rH.lli>l‘L'JM-^]pi:>i2iD. S»lud .^•1drMT<n-iiAV. iiBii''i lit 

fti||. rrDtdncaifr jam. 

FunaNU, HJfniFAcniune vo„ Dipt r. K.. iOi W, ReIlSi.. hiw tdrii 





PI^PHLAE MECEAMICS ADVEHTmWG SECXIOH 
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TheCleanlyPen 



\Cive Tor Xmas - 

i^enEKSiniinniii 

p[n 



Gj'fsthe clearly p=" ind .you jpiw 3 licipful, efficEetU lifa-tlme Mmsmioo. 

■R'liich will be a TehlilWtr tJiTiQijjiii t|wi OE the regard aiid afJecticin. m tb(? ^iv^Tn 

P-nr father, mritber^ liruthe^, uvcieetbeartr teacher, Eriend~what more smtaUt 

and auirfudriat?— aTid in itiyinH a pen [tivr ilic cleanly pen- the rarher wiir <li* Jpunky 
CjrtT, nut Ibe [-nFeriU, Hiaigni; tltkleed type, IE bnilcefl.bj' acekLent liLude a yeac 1 
■will rcpalepr replace it. — (lEO. S. PARKER, 

Chrutmft* Gi#* Boot Frw 




Oeanly Because of iBe Luclcy Curvft 






There are cmly two kioda Foun- 
tain pens — the cnmaKin ktriiiMhl 
Jiikfetl lygw find the l^otritei' With 
eimed. intfeed— £li± LikIc^' Curve. 

Strnii;'litinkren£s.’)uild Ih^inb after 
the ^H.i 9 iretumed lu youC laiHtiiet,, 
until ihe heat Dt the forces it 
uito the -call wli^n Li often tollB 

hoKcra ami linen when, you next 
rtlliuVCthe c-jp (o write, B"! (tif 
eurved illliittMl— like Likcky ttlrve 
of the rarker— is KLf-deklBkns. 
fio ink jn tka iaLpHiJ, Fli'niC liKT I(^ 
focoed into the c\ip. The I’arkeC 
is tho uuc cleanly fountain pert 
bceBiisc It ^alnno haa * 
ueli-drainii’iiiinkFee li- 
the Lucky Curve. 



You levny have on request frtd wltii aay 
Parker pen dh flUrBomljr deewrated 
RiFt Ehkk. typotyioK the upirif Cif Chcint- 
nidB, «IHlf 4 »CPtLidlr suitable furjlreHii- 
taiicn purpctieu. 

ElmbLcm 

You could (me no uifl ttiaJ wntildbic 
Idore dteniBnttl than □. Packer Einblehi 
pen. Mqunbd willi BOflt) sold handa, 
find timblemH af prominent OritJerBI 
I. O. G. P.. K ijfP-. ECaE C.. liJks. 
etc., 412. OD. 

Sold by Ciealeir* 

If you can't find a d^akt — write tjnbc, 
CnialpK free. Standard iwll'- 
fillinjT Rnd SnfQCy pem 11.50 
toSS.Ol', 



l^tli^ri!^ ki,r» nvJn!J u.n 

sSI— Himflii Hrtlirl Ip 
wLlIl ||i>liL i>jnilviir nxmr^ plnrif- 

N«Ja4-tf!>i:-4-II.Wc-hDK-[] fiQld -Mp 

lUiU biitLd ti|Hj('-P fii^ C'lTB.d'r'p anixM 

ND^r 1 ft— |Sli ffrJfl j^lw^emo^ntlni^ 
Sp*rt rw imm.-r. 

No. LbdT'B i^iM, i^ 1 j^It 4 

LtuMif IihtthI . 

No. T\fitat\ e-htI iL4b» bdL4 

bi fioli] buidJt Sj>ie«l{ib-i:iQfUPt''baahiaH. 



Parker Jack-Knife Safet^i^ Fountain Pen 

Evm Carried iipaldt' down, this unique little pen doesn't leak. I carried tMic In iny indLs pdckeC -mth my poclcrt Icnifc 
^ I j * 250 mile huntinf! BhCl tKlfftifis trip. »wl it ruivcr Iffikcd a dhSp. Crtiea flat Ln jtiur lo w*r vest JlOCket Or in 

3 MdV li pun^e ar h.3n(3l>fig, Na valvHp s^rinBa djHppeuiriE' raecbaiiEsjn ta act. a\xt at 



The 
Handiest 
Pen 

For Men 



tllMvlHj Ji'iuh-kcttH BdfAt/ FttD. ]LkH Lllc 



■ LEiiukisu til iihxlB, iTlr<TL|TiB' ™£ino.tLnpb tfOOLBvM moant 
lilvin with tCn ^ J^alit ntnv IK-ltlk irLth. nild band H3 iW 
junld ininriKiOo. H.uCi«ni|«i 0 <k nerormBBta rin 



bnitlin. nitti rl 
_ _;m 

P'lnLn wit 



J| 



fbr 

O 0 | 

□rgxr 



An 



Ideed Pen 



For 



Women 



PARKER PEN CO 



I BRANCHES; 



ISB MiU 5ty«t, 



HEO. a, PiUtSER, Pnrldwt. 

JANESVILLE, W1&. 



Vtska Fa Ot. I'Rildl 11 r^. Ehv T-1 Oi. CmtJkb b»l:| 

tib) A Ch. Swilbi ud Ifilrrri. 4 a^. hawk 

hrin- Fa (a, SUUijL hiBoitr. 



pEcnrn .IfentfDfl i^-DfuIar Ifeiphfliilc* 





FOFUMJL HECHAIflCS Al>Vi;£tTI5nrO SECTIQIir 



in 








DRAFTSMAN 



Will INSTRUCT PERSONALLY a 
limited number seteeted, ambitious men in 

Practical Draftmg, Detailing, Deagnmg 

E^aftsmen Drawing $125-$ 150 Montlily 

Are NOT MADE in Schoolrooms, 

Are NOT MADE by reading books, 

Are NOT MADE by making Copies, 

Are NOT MADE at home drawing pictures 

from printed book lesson. 

LET ME TELL YOU: 

It requires actual, practical, up-to-date 
DRAFITNG-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you* 




FREE 

ThJ* $13.85 

DRAWING 

OUTFIT 



■ud 



Free Poftitian. 




As Chief Draftsman of Engineering firm 1 know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

I , INSTRUenON UNTIL COMPETENT and 

1 give placed in Pt)SmON at aWe Saliuy, 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 

idSsl CHIEF DRAFTSMAN 
Div, 19, Eng’s Equip’t Co. (Inc.), Chicago 



FtAUE ^DjHiEor JfMhaKE&t 



! , fir T . : fi :| 






To Prove That You Can Artistkalln Color and 
Finish Any Kind of Wood About the Home 



Y OU can produce any desired shade and effect. The expense is slight — the work 
easy and simple. First apply Johnson’s Wood Dye— made in 14 shades as listed 
beioAv, Over the Dye Jightly ap^ly Jolmson’s Prepared Wax— and you have a 
beautiful, rich, subdued finisti that will not mar or show scratches, 

Johnson's Wood Dye must not be confused with colored varnishes or stains, which 
merely coat the surface of the wood, hiding the natural grain beauty, Johnson’s Wood 
Dye is not a mere stain— not merely a surface dressing— it is a. deep-seabed dye which 
goes to the very heart of the wood and stays there, fixing a rich and permanent color* 



Johnson’s Wood Dye 

is majdis Ln fchurtcen attracUve shades^ a:^ ^(}]iQwa: 

jVo, IZGLishi Vnk jVa 140 Mam^ta Oak So. 130 Oak No. 133 fortsi Green 

No. l3:i Dark Oiik Nt>. J lO Tlttg Cksk No. J3i Broten Oak No. It2 Fkttmh Oak 

Nfi, 125 Minion- Oak So. 13S Liskl ^fo!io^af>y So. 133 Green \^\'iTihareti No. 1 7& tirruen lietnisk Oak 
No. J£'‘? Dark Maliagat\y No. 121 Grixn 
I'intSf 50 cc7jis co<h 

Johnson's Prepared Wax 

drtca- quickC^ CH'tr Dyt: ur any atticr flniah ao that it may bebrenj^ht tea bcautLfu!, dull, ard&tic ftciiah. It aJiMitd 
In: ii&frt FrjT5il] u'(Ms^JwTH]ift.Jliitinjjnitl furntturfi, joi;hclinB|5i:intiij.j(nHi ■isjtiiti.h.* ]ireni^iriUin]? Mission furniture. 



Johnson’s Under>Lac 




is not a oomnKici varnish — but a thin, claatic apiirit prS|j;injtivn 
sopen^r 1i3 Ehdl4w: ur onliTi;ify varnish, iinct is to be over 
Weed. Dye tvliere a higher g1ns*H rhati ji wax fiiiiidt is cltsir-tiJ, dryiii^ 
hard in halt ati hour. ptcparaLioii fi'xr linoleujia and oildoUi, 

brltn^lug c'hut il:t: p;jtier[L OS ghjssy riflw, GiilLvns, ^.50‘--sraal]er 
sizes down to half pi^ta. 

F3( ovS tV cfmtoafDT ftre iSott^u and hoA/tf 



S, C, Johnsoirt & Son 

'"7'Ad AtiillAurrJii^'" 

Racine^. WiflconAit^ 



4T.“ 






ilJi 






Fighting the Trust 







Parallel 



Write for our FREE book on 
wiLttb<flj a. book tKiit po«t« you on 
“Aellinef aystems/^ ond explains the 
reasons for our most remarkable rock- 
bottom-pHce offer DIRECT TO YOU 
on the hi^heat grade BurUngton. 

IF YOU WANTaTiifl^eit snuie wstcfi (ladies'' 

«r ^entCemcn'i]^ nr it V 411 CTir C^eiTt Qwn 
■uch b >raU:h, -wrUe KOW for tha freo 
ton tpuptm belnW^ 

We wasn't ''fcrnjctle dfvwa" lo nf!] 9 Snf 7 s^Flcma 
amonj{ ds^a]crf!i sawc liavc dcdricd tu make sucti 
a (jTcrncnrkiuS find wOPultrfnl offer du'ctt to the 
puhiit on. a l1r=st-c]aH3 timo piece, tJ>al in> trnst, 
no dcalcra under oontracl wHIl i.fr cs^ri slop ua. ^ 

Ym. ma lliia cpportunicy t{] get the SpeeiiLl' 

Vau ■'hAuld net bur a wartblci* witch ju>t 1 >e-uuj.e it is 
Bnw far a lep'-potth wntetL The fm Burlinstnri bbcik espIfLinir 



J!«c:tChji itiia wonderful Dl?er, 

rieed you piy truit priepp 



READ! 

A WatchOffer Without 



OuRLINOTOli DiRLCT fJwiR*rftE f 



.50 A Month At An Anti-Trust Price 

| 2 .Ffl A month fur the -worLirs gupeiti time pkeel The easJeftt 
paymenEa at iht rcscfc-hnEtyiFTi — llnj Anli.Tftiil [jricc. Fe asiure m Ofnt pveirbody quifkly »atpt 

infraduft^ry diretl fljffr, v/i aih'W tafk pr isfy p{iymtnti juil. as ja at pfefit. 




No Money Down 



We eIisp llie w-iitcli on .tppmval prepaid (ytHir c!njtM 
cil lady'^a or centlcman's open face orienting case). 
You riElrHifisuliitcly poeIilni; — yfji] imy :nnhine — iiulone 



ceht— UiiCesa you WBiil iJie great oETcr a fEcr Eftdnir ajid i.fL(>ioui;ldy Enspcctina- tJjg waich. 



||j|w Ijfrifa ^nr the free book. ll 

nun ntllU what you 

ought E.0 know before you even exaili- 
inc a watclu Ii tviti tell you E.he 
A inside facts about tvntchi prices, 
mid will explain the iivitny 
... . . ^ Euuerloir iidlttj of the Hur- 

11 j 

priced trust products. 
Just send your name 



bdbungtqn 

WAICM DO _ . . 

over the douhlc 

Ultcua ■ ■ ILIIHDIS 

FIfiW mniJ TTia [wtthrmt^^ 
dWiasifooft *ei3 ^ 

rcuT Eree btwk rin and auuress. 

and. cojjy d rnnx Jn..HO Ctmt^ ^ 

tbnre. wJ[li full eipliDatloiu JUn fa 

ef yeur c*Oi er 12.50 n manfli 

cJFsf i;hi tliM nuTiiDBioD 'Watch. Afecessary" 

^ COVPOfV 
WfflTa 



Get the FREE Barlinetoi Book 

THIS BOOKLET viDl tibEcEcly iCcri vinca- -you 
toothatyou IXJwnnt a-n ,'\n( i-Tmsl 'vvattlT-- made 
in tltti indepeitileiit faclyry that is fijjli.tirtg' llie 
trust as best it can by givihjr tHMler cjuality and 
su|yoiHc>rn'L»r]:nLazt» 1 i[ptliivii]^lK']Lit;'vV''e'wiLL tjinckl y 
convince you tfiattEic Uurtington watch., un ^'hieb 
Ib^re is fHtly ™e rKt-hi-rtu™ price filie sjme 
roct-tHyttoin prEcc -cvetyn'bcrc J is TMJi] watph 
fctf llni di^CnmEnjitiiig liMyor; Eliat it is THii 
■v»acd[ f-oriljetih'iinjrw'omaEnAlinwaiitSi nc« the 
largest selling brand wliicli cvei vLiody lias, l>ut 
the beH viitcfi, tlie waldi lh>uyht hy eipcils, 
THT^ watch ttuit is ahsoJuEol-y perfect in its many 
points of Eitncriority — tlic Burlfufton Watek, 

Ydi| -will be pc»Eed OeI inside facts a- d piicCB 

when yon 5et4 k>r the BuiJinglou Company's 
free book on watclics. 



BURl^nr&TOlV WATCH COMPANY 

Uvttc |]», l«tbiit. iAi]iiBFahiti|^cviiirpC]ileaao. ItL 



XdUTEU 





